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A veling & Porter, Ltd., 


RocHeEsTer, KENT, 
and 72, Cannon Street, Lonpon. 

STEAM ROLLERS. ROAD LOCOMOTIVES 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS 

sCBMENT-MAKING MACHINERY. 5288 


A. G- Mi 2mtord [4 


CULVER STREET WORKS, COLCHESTER. 
On ApMIRaLTY anp War Orrice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Advertisement, — 20. 

PATENT WATER-TUBE BOIL. 
AUTOMATIC vRED REGULATORS, 


And Auxiliary Machinery as supplied to the 
Admiralty. Od 2) 

Vero tae Steam, 

HYDRAULIC and HAND. 


and sizes. 
GEORGE onus BLL & CO., Lrp,, 
Moth lasgow. 4 


a erwell, near G 
STEEL TANKS, PIPES, GASHOLDERS, &c. 


AThos. Piggott & Co., Limited, 
IRMINGHAM. 
See ouster pacha ase last week, page 77. 


Ppienty a R 


MARINE ayarxnee, &c. 
Newsury, Bretanp. 





2179 








and on, 


9983, 





ank Locomotives. 
Seta and Workmanship equal to 
n Line motives. 
R. & W. HAWTHORN, LESLIE & CO., i. 
EXGINEERS, NEwWCASTLE-on-TYNE. 
POR" 


[prop Qtampings 
mi we ENGINEERING & FORGE CO. oe 
50, WELLINGTON STREET, GLasGow. 


P Gas Engines, Suction Plants, 
advice.—E. J. DAVIS, ML Mech i Great western 
Road, Stratford. Telephones: Hast 1350; Stratford 
569. Tel.: Rapidising. London. _. 11% 


N ew Chicago Automatics, 


Three Sizes, Delivery from Stock. 
CAPSTANS, 1j in. through the wire feed. 





NEW 


'OHN MACNAB, Mary Srreer, Hype. 
Tek. No. : 8 Hyde. 


THE WELL-KNOWN 


Prine Red Movers Cand, 


IRON, BRASS, ‘ALUMINIUM, 


Mansfield Sand Co:, Ltd, 


MANSFIELD,, NOTTS. 5175 


j‘uller, Horsey, Sons & Cassell, 


SPECIALISTS 
SALE AND VALUATION 
PLANT AND MACHINERY 


ENGINEERING WORKS. 
‘i, BILLIPER SQUARE, LONDON, B.C. 


| avineible (h2xge (Fiasses. 
- BUTTERWORTH BROS., Lid., 
Newton Heath Glass Works 


Od 18% 











Tron and Steel 


Tubes and Fittings. : 
The Scottish Tube Co., Litd., 


Hap Orrice: B EehertoonSeeet, Glen 


On 9753 





~~ | Manufacturers, Pa’ 


YY ftrssus &'*Co., Ltd., 
ee ee AND ENGINEERS, 
~ gl ow rat of Poptar, Lonpoy), 
GTeEEDS MILES AN HOUR. 
PADDLE OR SCREW STEAMERS OF 
Exceptional Shallow Draught. 
SSELS PROPELLED BY STE: ae 9 1 8789 
3109 


Turbines or 
Internal Combustion Engines. 


(‘‘ampbells & Heer, [4 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 


DOLPHIN FOUNDRY, Eamebe. 


yreke. Launches, or Barges, 


— Race amy with Steam, Oil or Petrol 
Machinery supplied. Od 3551 
YOSPER & & OO., Lrp., Broap STREET, PorTsMovurTs. 


MULTITUBULAR AND 
ochran CROSS-TUBE TYPES. 


Boers. 
See page 78, last week. 


4547 





5020 





Systems 
van. Arr, STeaM. 
For Boilers of all types. 
KERMODES: LIMITED, 
35, The Temple, Dale Street, 
Liverpool ; and 
108, Fenchurch St., 


Naval _ Outfits «a 


QO IL FUEL APPLIANCES. 


London. 
Speciality. 


4078 





ocomotives Tank Engines 


MANNING, SVR RDLE | AND COMPANY, LIMITED, 
Bo Leeds. Od 2487 


yne e Works, 
See their INustrated A: vertisement page 85, last week 


Y. Pickering & Co., Ltd. 


° Neer pent) 
BUILDERS of RAILWAY CARRIAGES& WAGONS. 
MAKERS of WHEELS and AXLES of all kinds. 
RAILWAY WAGONS FOR HIRE 
Chief Works and Offices 
WISHAW, near “GLASGOW. 


London Office : 
3, Vicronta StrREET, WesTMIxsTER, 8.W. 


ee and Engineering 


WORK of all tentees, fe. Also repaire for 





tentees, Ac, 

renewals. ts work, moderate cha’ 

& RUSSELL, Lrp., Queen's waort. 
NEW PATENT. "ACT.— Rosser 


at present mad 
from firms desiring such work eda 





( . as Engine Generating Set, 
Direct Coupled, 65 Kw., 500 volts. Suitable 
for ween ee en ucer Gas 
Westing 5256 
e ~~) Dynane separatel 


‘ould sel 7. 
peivenr, and ready for IMMEDIATE 
DEL’ 
JENNINGS, 


West Walls, Newcastle-on-Tyne. 
‘TT 


Glasgow Railway 
London Onieeik, Viewers Vicvoris Suet, 8. w. 





Enginee! ring C Company, 


RAILWAY CARRIAGE, WAGO! WAGON J AND TRAMWAY 
WHEELS & AXLES. 


CARRIAGE & WAGON IRONWORKS, also 
CAST-STEEL AXLE BOXES. 





Fees, and Research 


WORK UNDERTAKEN 
THE ABRONAUTICAL INSTITUTE 
OF GREAT BRITAIN 
at their Bx baa sey 


Weviiieti he todienntery ' 
«8, Horsalerry Hoad, 





John Bellamy, Limited, 


MILLWALL, LONDON, E. 
GENERAL CONSTRUCTIONAL ENGINEERS. 1216 


Boilers, Tanks & Mooring Buoys 
Strits, Perrot Tanks, Ain ReEcrivers, STEEL 
CHIMNeEYs, Rivetrep SYE«M and VENTILATING 
Pipss, Hoppers, SpectaL Work, Repairs oF 

ALL KINDS. 


tubes, I Iron and Steel. — 
Edwin Lewis & Sons, 
121 8,.086";,¢. Wolverhampton. 


(Tubes and Fittings. 


Stewarts and Ljovds, Li. 


4923 


Glasgow. and Birmingham. 


See Adv ertisement page 25. 4990 


[™proved High Pressure 
EBWABLE pees oe VALVE. 
See our Advertisem week's issue, page 20. 


ent in las' 
eae, STRAM SPECIALITIES, Lp. 
Street, Leicester. 


Ri) BU ha son” ng 





John ‘omps Ss o. D . 
Balto: 
_& W. MacLellan, Cistied: 


nat 7 WORKS, GLASGOW. 


MANUFACTURERS OF 


RAILWAY CARRIAGES AND WAGONS, 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGRS, ROOFING! &c. 
Chief Offices : 129, Trongate, Graseow, Od 6547 








[ihe Norman Thompson 
F's ht Co., Ltd. Gszp. 1909.) 


Sonar To Tas ApMIRALrY. 


in Design's and i Denniastion of Aircraft, 


“THE FIRM WHO GAVE THE FLYING BOAT 
TO THB NAVY.” 
ALL BRITISH BUILT. 


Address -+MIppLeron, Boewon, Eneianp, 
Telegrams—-‘‘ Soaring, Bognor.” 5399 


Dredging pent 


OF ALL DESCRIPTIONS. 
FLOATING CRANES. COAL BUNKERING 
VESSELS. 





W erf Conrad, wettias,. 


Agents: MARINE WORKS, Lap., ML Hovse, 
39-41, New Broap 8r., LONDON, E.C. 


See half-page Advertisement, last pee nest week, 


Mechanics and 
National Bank 


OF THE CITY OF NEW YORE 
EsTaBLisHeD 1810, 
CAPITAL (Pully Paid); - - —~- $6,000,000 
SURPLUS & UNDIVIDED PROFITS preyed 





etals 


prudent 
CORRESPONDBNOE INVITED. 
a 


cai Mesto cok and Im and Sells 
go and 


vorelg tulbentone a all’ yet ae ot! the world. 


Lowpon BawKERs. 
NDON JOINT 


4778 





and Industrial 


rar 88, | Wire: eptrall, London 


Registered Offices: 1084, Cannon St., London, B.C, | 


noe. payee 
ADVIGH ONL ONLY Ba references, 


Destroyers, bie aed Boats, Yachts and Fast Boats, 
Subma: and Submersible Boate. 
NORMAND’S Patent Water-tabe Boilers, Coal or 

1 Oil Bugines. 


Rubber 


RR? Oo yA les 
ENGINEERS, SEAM. MANCHESTER. * 
FEED ee HEATE 
CALORIFIBRS, BY ATORA‘ TORS, Row’s 
CONDENSHRE AIR HEATERS, Patents 
8T axp GAS KETTLES. 
Merrill's ping = jay ed a 


SYPHONIASTBAM TRAPS. REDUCIN ee 
High-class GUNMETAL STEAM FI 
ATER SOFTENING and FIL 


Patent 
ater-T'ube 





arrow 

oilers 
Mess ARROW & ©CO., UNDERTAKE 4 

PRESSING s and MACHINING of the various 

of Yarrow lers,; such as the Steam Drum 

Pockets, and Superheaters for British and 

rom not Se, Sa necessary facilities. 

“Sooteroun. GLasa@ow, 

RAILWAY -CARMIAGHS> MLRCTRIG CARS: Kc. 

He N elson & (10. Ping td. 

Tus Giaseow mane enminad AND rum 2 

MorHERrw. 


Punch and {ey Machine 


Consult us. 


IALISTS, 
i" The ben and the Cheapest.” 
veneer ag Guaranteed. 


Batablished 
, West Mount, ra ake 


Matthew: pau. & (o- L@ 


LEVENFoRD Works, Dumbarton. 8204 


___~ See Pull Page 4 an are. Aug. 25. 


elta Metal. HIGH GLASS : 
Dernier se Oat 


Offices & Works: Bast Gueexwicn, LONDON, 8.B. 


Taylor .&. Challen 


Presses. 


ailway 
GQ witches and. 
(\rossings.. 


T. SUMMBRSON & SONS, LiMyrRn, 


’ DaRiiveton, 
raci 
y curmely a 











te : 


a L____ _____ _________________c 
gas ; ee : 5 %  ~ $a = - 
3 





. 


#38 


and Photo- 
(Omietat 1 War & P es the Adsivalty), 
91, York Street, Westminster. 
‘Nement.—Maxted & _Kunott, 
Lep., Consulting Engineers tot 
sens fact 


Cement Schemes FOR 


i 


Buayerr ae Huu. 
Odbiigvemes* “ Rnergy, H 
CHANTIERS & ATELIERS 


A 2gustin : Nommand 


67, rue de Perrey—LE HAVRE 
rue * (PRAROE). 


it 





- 


Ofl Heating. 
MANUFACTURERS 


** Redstone ” 
* Bluestone” 


Packings 


GUTTA PERCHA & RUBBER, LIMITED, 
Toronto - Canada, 6211 





(‘entrifugals. 


Pott (Vassels & WV illiamson, 


MOTHERWELL, ‘SCOTLAND. 





STOOK 
DON, CITY & MIDLAND 





a 





See half-page Advertisement page 60, Aug. 11. 
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“ENGIN: EERING. 








Manchester Steam Users’ 
For the Prevention f Steam Ballet Boiler Explosions and 


yyy FF 
Steam 8r 
EHOMEEE RL 





rpihe Royal Technical College, | co 
GLASGOW. 


SESSION 1916-17 
BEGINS ON SEPTEMBER 26ru. 


The DIPLOMA of the , COLLEGE is granted in a 
following departments :—Civil Engineering, M 
chanical Hngineering, Electrical ry Ml Seutng. 
Mining, Naval Architecture, Ch etallurgy, 
Building, Textile Manufacture, Dyeing and Sugar 
Manufacture. A Course for a Joint Diploma “4 
Architecture has been arranged in conjunction with 
the Glasgow School of Art. 

The Diploma Course extends over either three or 
four Sessions, and the average fee per session is 
212 12s. 

The College is affiliated to the University of 
Glasgow, and the Degrees of the University in 
Engineering and Applied Chemistry are open to 
its students, 

Full Courses of Instruction are also provided in 
the Schools of Navigation, Wireless Telegraphy and 





Bakery. 

The en re 1/-, by post 1/4) and Prospec- 
tases (free) will be sent on application to the 
DIRECTO BE 89 


BNGINEERING AND TECHNICAL OPTICS. 


Northamptc ton Polytechnic 


acerode jv. JouN STREET, Lonpox, B.C. 
'BNGINHBILING DAY COLLEGE. 

Day Courses in the Theory and Practice of 
onl Mechanical and Electrical Hngineering will 
commence on Monday, 2nd ees 1916. 
Courses in Civil and Mochanical nd rou 
8 lization in Automobile and Aeronau 

neering, and those in Electrical Engineering in- 
clade specialization in mypewe fs phy. 
Benesiastion on Tnesda , 26th and 
27th September, 1916. hese wo P chemey ude periods 
spent in commercial workshops and extend we four 
ing They also prepare for the D of B.Sc. in 
neering at the Universit ee on. ne, ae, £15 
li per annum. Three Scholarships of 
the value of £52 each will be offered for competition 
at the tare examination in September, 1916. 
TEOHNICAL OPTICS. — Full and Part Time 
cry can be all Fahne < = my poche bw tach mee 
ce given yy ly equip 
jaborator! hye lecture rooms, An A soon Belohars 
ship aeccues, £30) will be offered in this pov ey at 
the entrance examination. B 788 
Full particulars as to fees, dates, &c., and all 
information respec on ee work of the Tnstitute, 
can be obtained at the Institute or on application to 
R. MULLINBUX WALMSLBY, D.Sc., Principal, 


ihe University of Sheffield. 


SESSION 16 1916-17. 
FACULTY OF APPLIED SCIENCH. 


COMPRISING 
DEP ABER EET OF ENGINEERING, 
ALLU COAL —— AND 
GLAss TECHNOLOGY. 
Vice-Onancetitor—H. A. L, A. L. FISHER, M.A., LL.D., 


Deav—W. RIPPBR, D.Eng., D.8c., M. Inst. 0.8. 








ROFESSORS IN THE FACULTY. 
Bngineering—W, Ripper, D.Eng., D.Sc., M. Inst. 


Metallurgy 3 O, ARnNoLp, D.Met., F.R.S. 
a —F. B. ARMSTRONG, M.Sc., A.M. Inst. 0.B, 
pl ed Ohemistry—L. T. O’Saa, M.Sc. 

pied O jes—A. H. Leany, M.A. 

Physics—W. M, Hicks, 8c.D., F.R.8. 
Chemistry—W. P. Wynne, D. ‘Sc., F.R.S. 
Geology—W. G. Frarnsiprs, M. A. 


Glass Technology—W. B.S. Turner, D.Sc. (Lecturer 
in Charge). 


The Courses in Engineering and in Metallu 


extend over three and prepare ey ye 
the Degree | Bachelor. of B aye 


the of Bachelor of Meta. 
University of Sheffield 
~ a ARTMENT OF ENGINEERING includes 
Civil, Mechanical, lectrical, and hemical 
branches, and Students s lize in one or other of 
these branches in the third year of their course. 
Speoial three years’ Courses are for W. 
Pupils, who come to the Universit 
Sheffi eld, or from other centres, g six months’ 
study at the University and six months’ practice at 
the Works each ba 
The DEPARTMENT OF METALLURGY bandos 
@ the Metallurgy of Iron and Steel, =a 
etallurgy of the Non-ferrous Metals 
ment of f thie department is on an sxtepeionaity 


complete and scale. 

The work of the DEPARTMENT OF MINING 
includes a three or four years’ Diploma Course, 
consiating of six monthe® at the University and six 
months’ at a Colli ws 

The DEPARTM OF APPLIED CHEMISTRY 
deals specially with the subjects relating to various 
none By of Coal Mining, and of the Coal and Coke 

ndus' 

The DEPARTMENT OF GLASS TECHNOLOGY 
aetna at ) a Diploma Course ae) 8 ~~ 
cee Rew pecisi Gow aol three years, and 
an 

The LECTURE CC COURSES of all the ny pened 
oo supplemented by Practical 
see 

advanced 
research. 
e Courses are arranged for Students who 
deal to take epectal portions of any of the regular | th 
urses. 
eg LECTURE COURSES commence 4th October, 


The TECHNICAL LABORATORY COURSES 
Se Se Somenoey 


bh yy, estoy giving tus bene foeiaalonn ome 
egy SER eG GIBBONS, Megiatea 


alt 


neerin 
urgy (A. foe ng or on Octo 


Foundries Ba Fn bot ony to Jide 





Oye Palace Behoetk: of 


‘CAL ENGINEERING. Princi 
7. W. W: M.LMech.E. The 


M.Inst.C. 
COURSE B will COMMEN on September 13th. New 


" Shrccpeneee ane on Application 


pag 

to the pal. 

Gouth . Western Polytechnic 

INSTIT’ HELSEA. 

UNIVERSITY & TECH GAL DAY & BVENING 
COURSES in MECHANICAL and SS a 

SS ee commence 25th 


Ten a.m. ao, eae _— 


pues tien to the ‘aire 
(Roem 24). 


: 809 Western 
i aealeg of erm a 
FACULTY OF “OF SCIBNOR. 


DEPARTMENTS OF P OIVIL, MECHANICAL 
AND ELECTRICAL ENGINEERING. 
Fall ulars of the Courses will be forwarded 
on *PR tion to the REGISTRAR. 
HE —— i ON THE 
am OCTOBER E7 


784 








r[ibePoly ytechnic RegentSt.,W. 


SCHOOL OF ENGINE RING 


_ HENRY 3. SPOONER, 
, A.M, Ins AR., F.G.S8 
The DAY DiivAisiacin tT Ro OFENS on 19th 


SEPTEMBER 
ae EXAMINATION 18th SEPTEMBER, 
at Ten o’ch 
Three Year DIPLOMA COURSES in 
MECHANICAL ENGINBERING, 
ELECTRICAL ENGINEERING, 
MOTOR CAR ENGINEERING, 
CIVIL ENGINEERING. : 
Practice in the Laboratories, Drawing Office, Work- 
shops and Field. Fees—£18 18s. per annum. 
The NING DEPARTMENT RE-OPENS on 2nd 
OCTOBE Stadents enrolled from 25th to 
29th A nclairewrey M49 Seven to Nine o'clock. E 940 
Full Prospectus, &c., free on application to— 
HE DIRECTOR OF EDUCATION. 


UNIVERSITY OF DURHAM. 


rmstrong College, 
NEWOASTLE-UPON-TYNE. 


PrincipaL—W. H. HADOW, MLA., D.Mus., J.P. 


ee. oF DEPARTMEDST : 





SESSION 1916-1917. 
OCOMMENOING 25th SEPTEMBER, 1916. 


Departments of MEcHANICAL, Marine, Civil and 
EL&cTRICAL ENGINBERING, NAVAL ARCHITROTURE, MINING, 
Maerauiurey, Aericuiturs, and of Pure Scimncz, ARTs 
and CoMMERCE. 

Full particulars may be obtained on application to— 

F. H. PRUEN, M.A., Secretary. 

Armstrong College, Newcastle-upon-Tyne. 5353 


niversity of Bristol. 
The following Prospectuses will be forwarded free 
on @ tion :— 
CULTY ig ite. 
neludi i 
FACULTY 0 § Soren: 


FAOULTY OF MEDICINE 
Medicine and er 
Public Hea 





Dental Surgery. 


FACULTY OF ENGIN BERING. 
Civil. Mechanical. Electrical. Automobile. 
BLEMENTARY TRAINING ) (Men.) 
all (Women.) 
TESTAMUR COURS 
BVENING CLASSES. 
HALLS OF RESIDENCE. 


Calendar, 1s. (post free, 1s. 5d.). Matriculation 
Bxamination Papers and School renee Exam- 
inati rs, post free, 6d. per se 

ATHL ICS.—The University Athletic Ground 
is twelve acres in extent. as is made for 
Cricket, Recta, Hockey: and Tenni: 

The AUTUMN TERM in the FACULTIES OF 
ARTS, SCIENCE AND MEDICINE will commence 
ber 3rd, and that in the FAOULTY OF 
ENGINEERING on ‘Ah 19th, 1916. #837 

JAMES FER, M.A., 


trar. 
A National Need. 
—— SCHOOL OF ABRONAUTICS. 
Civil, and trica 
PEN NINGTONS, 264, Oxford Road, Ma 


— 














TENDERS. 
GREAT NORTHERN RAILWAY COMPANY 
(IRELAND 





TO omelet OF SWITCHES AND 
ROSES NGS. 


The Directors are re prepared pared to eek 


[lenders for the Su 


sradereany and BUILT Sapply 0 and 
HAIRS for same. 

— of the Diawings and Specifications may be 

ed from the My eequers on payment of two 

Guineas, which will be refunded on pt of a dona 

Tender and the rebara of the Drawings. 

Tenders made out on forms supplied by the 

Company, should be delivered, under sealed cover, 
ensoreed Tender ‘Tender a Switches and Crossings, 


Monday. the sith guneuner, 1916, 
re do not bind themselves to accept 
the lowest or any Tender. 
"?. MORRISON, 
ry. 





To JATEOCEATEERS. 


linen (or ot = 


jontler seabetet) tnd copier on 


Map may be aany tolerant and a Copy of 

” rab Uig obtained frow tive 
, to to Beare Tenders, endorsed ** Tender 

Py bie a ee 
‘oon e ‘ 
The undersigned do not bind themselves to accept 


the lowest or Gg ig 
ame bg: re ee & 20. 
uts, Rangoon Mu ty, 
(BR. 1788) 67, Cornhill, on, Ro. 
28th August, 1916, — ene 960 
S| EC GREAT INDIAN PENINSULA RAILWAY 
COMPANY. 


The Directors are prepared to receive 


Teton for the Supply of the 


Rg "gee, namely :— 
RES for Carriages and Wagons. 
TYEE. RETAINING. RINGS" BOLTS & NUTS 
Specifications and Forms of Tender may be ob- 
tained at this Office on payment of the fee for the 
Specification, which payment will not be returned. 
Tenders must be delivered in separate envelopes, 
sealed and addressed to the ee mi 
‘Tender for Steel Tyres for Carriages and Wagens,” 
or, as the oase may be, not later than Eleven o clock 
a.m., On ees the 7th September, 1916. 
The Dicectors not bind themselves to accept 
the lowest or any Tender, 
R. H. WALPOLE, 
S ry. 
Company’s Offices, 
48, Copthall Avenue, London, E.C. 
30th August, 1916. 


APPOINTMENTS OPEN. 
VICTORIAN GOVERNMENT, AUSTRALIA. 


A plications are Invited | en 
Persons qualified to act as 
GENERAL MANAGHR of the STATE 
SHIPBUILDING and DOCK YARD, WILLIAMS- 
TOWN, VICTORIA. Applicants will be required to 
—_ first-class general engineering training with 
ial experience of shipbuilding, dredge construc- 
thon and steel structural work, also to have a 
capacity for organisation, to be conversant with 
modern business methods and expert in the control 
and management of men. Subject to satisf 
service, engagement to be for three years, — 
ing on three months’ notice, but engagem: 7 
be renewed. He must not, for the term pry po mes 
ment, engage in an employment, except as regards 
the duties of his Salary, £21500 per annum. 
Age, qualifications, ‘experience, &c., to be fully 


E 991 











stated in applications, which should reach the/ B 


Agent General for Victoria, Melbourne Place, Strand, 

London, W.C., nct later than Eleven a.m. on 
Wednesday, a” October, 1916. 

PETER MCBRIDE, E 

Agent-General ‘for Victoria. 


orks Manager Wanted 

immediately for new factory (Midlands), 

Must be good organiser and disciplinarian and have 

had experience in shops employing male and female 

labour. Salary about £500 depending on qualifica- 

tions. Address, stating age and experiexce E 938, 
Offices of ENGINEERING. 


Wanted, a Competent Man 


(ineligible), as Assistant Manager of Estab- 
lished Pneumatic and Blectric Tool Agency, to 
travel when required. State age, ex ence, and 
salary.—Address, E 952, Offices of ENGINEERING. _ 


GENERAL MANAGER. 


[the Advertiser Wishes to 
EXPRESS his THANKS to the Applicants 
for the trouble they have taken and the information 
they have given, which will be treated as fon ow 
pee, and to inform them that the APPOIN 
MENT has been MADE. BE 818 
( : eneral Representative for 
factories a building ee (iron, 
corrugated sheet-iron, bitumed paper, glass, &c.), is 
ae IRED for France. High references. Write, 
RGEKOIS, 9, rue du Pot d’Etain, espace 7 4 
Mer, France. B 948 














A Ccountant and Cashier 
afenmerreed) hae SAL for the 
COLOMBO PORT COMMISSION, Crrton 
GOVERNMENT, fully qualified, preferably chartered 
ible for aceurate keeping of all 
accounts, payment of wages, and preparation of 
costs and estimates of work undertaken by the 
Harbour Engineer's Department. Two years’ 
probation. Salary £300 per annum by £20 to £400, 
then after three Fo to £500 b: - subject to 
reduction on acquiring ion rights. 
ones medical examination and vaccination if 
necessa 





Free passage out with half-pay on vo: 
Applications, by letter, preg L- songy ~ special 
form required), stating age, whether. married or 
ingle, and full particulars of training and exper*+ 
comets. by — of testimonials (not 
originals) with names and addresses of referees of 
whom enquiries can be made as a capabilities 
and choses will be received at once by the Con- 
sulting Engineers, Messrs. COODE, ag 
FITZMAURICE & WILSON, ies Victoria St gee 
S.W. No person eligible for military 
employed on Government work need apply. E Prt) 
soot Fon, omrmannny | St 


£| Steel Scra 


by Sheffield 
thorough! 


in strict confidence, BE 893, Offices of pot mony 


Required, Salesman for Small | {cas 
Tools and Engineer requirements. Must 
have had vious ¢ 

preference given toione with know a 
comping. Arey. 2S J. W. 5 enn in Lrv., 35, ae 


Wea Lane Man 








lence. in je, and 





900 | Chief Bn 


BOROUGH POLYTECHNIC 
*. Bornoven Roap, 24D, LOXDOR,' Ss. 
The Governais invite 


se A Pplications for the full-time 


outetarhen -ay of an BNGINEER, 

lified to undertake the superintendence of their 

Institute (Heros Institute, Bermondsey) 

in the evenings, and to teach general ng 

eagles on at eye gy 2 jn scioe ny = | the 

foo! tor Boys section of t ytechnic ical 
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THE ARRANGEMENTS OF MACHINE 
SHOPS.—No. III. 
By JosepH Horner. 

We give on the present page in Fig. 18 a view of 
the machine shop of Messrs. A. Ransome and Co., 
Limited, of Newark-on-Trent, this view being taken 
from one end of the main bay. We further give 
on page 192, in Fig. 19, a plan showing the arrange- 
ment of tools, this plan including the central and 
the side bays. 
two lines of main shafting (Fig. 19) which are divided 


into two lengths to suit machine groupings. They | 


are driven on one side of the shop by two 40-h.p. 


motors and on the other side by three of 40 h.p. | 


The machines in the centre bay (Fig. 18) are 


The machines are operated from | 


|equipment. A large marking-off table supported on 
brick pillars is included. The shop floors are 
| provided with tracks and turntables which connect 
the three bays and serve all the. machines. The 
heavy machines are covered by the overhead cranes 
in the central bay, supplemented by the jib cranes ; 
the light ones, comprising lathes chiefly, are r 
along the walls of the side bays. Gap lathes and 
screw-cutting lathes largely exceed in numbers 
any other single groups of machines, as there is a 
large quantity of shaft and spindle turning done. 
There are several turret lathes in the upper bay, 
and a few gear-cutting, milling and grinding 
machines. Boring lathes and boring and turning 
machines and drills are represented. Shaping 
machines are grouped near one end, and slotting 








193. This firm is engaged in the manufacture of 
one class of machine tool only—drilling machines. 
Although this work is all of a light character, the 
shops are located on a ground floor in preference 
to a storied building. They occupy an unobstructed 
area, covered by saw-tooth roofing, of steel, of 


anged comparatively narrow spans, which divide the width 


into eight bays. The roof is carried on cast-iron 
columns. 

The materials come in over the weighing machine 
from St. Saviour’s Road, East, and are discharged 
from the “ loading dock ” to the Nottingham Road 
at the other end of the building. The various 
offices are situated at the entrance end of the 
works. The stock-room for small tools lies adjacent, 
and also the stores for raw castings. 
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Fic. 18. Marw Bay or Macatne SHop or Messrs. ALLEN Ransome anp Co., Liwtrep, NEWARK-ON-TRENT. 


served by two overhead electric travelling cranes, 
one being of 5 tons, the other of 3 tons capacity. 
These are supplemented by jib cranes for the 


heavier machines. It may be mentioned that the | 
fitting shop, not illustrated, is a continuation of the | 


main bay of this building, and is served by a 
10-ton overhead travelling crane. 

The machines in this shop are examples of a 
general rather than of a special character. Although 
the work of the firm is specialised in wood-working 
machinery, yet the nature of the operations 
required is not narrowed as are those, for example, 
in a shop which handles a product of nearly uni- 
form dimensions, and of a highly repetitive kind. 


Wood-working machinery includes castings in a | 


large range of dimensions and outlines, but relatively 


few very special pieces. Consequently we note) 


that the machines which predominate are lathes, 
planers, shapers and boring machines. Gear- 
cutters and grinders are a secondary portion of the 


machines adjacent in the main bay. Heavy planers 

and shapers occupy a large portion of one side of the 
central area. Some are of very large dimensions 
to deal with the tables of deal frames, circular saws, 
and the faces of band-sawing and other frames. 

The ridge roof (Fig. 18) is provided with con- 
tinuous skylights. Similar illumination is afforded 
|to the side shops. Windows in the walls are 
included. Arc lamps suspended from brackets on 
the columns provide the artificial supply. If 
suspended in the roof above the travellers they 
would have been situated too high, besides which 
the movements of the travellers would cast shadows. 
Being suspended from the columns they hang below 
the travellers and clear of them, and they also 
illuminate the side bays. 

A shop of a different character is that of the 
Corona Machine Tool Works of Messrs. Frederick 
| Pollard and Co., Limited, of Leicester, illustrated 
| by the section and plan, Figs. 20 and 21, on page 


The lay-out of the tool groups’in the machine shop 
is indicated, without isolating the eeparate machines. 
Each group occupies its own area, but without any 
isolation beyond that of clear spaces from the others. 
The tool-makers’ room, with the small-tool stores 
and the manager’s office, are enclosed from the shop. 
The inspection department is located at the end of 
the machine shop adjacent to the erecting shop. 
An equipment of drilling machines, lathes and 
grinders is furnished for the tool-room. Benches 
occupy central areas and are ranged round the 
walls of the shop. A small hardening room is 
walled off in this department. An extension of the 
building to the left is occupied by the painting and 
packing department and the pattern shop. 

The basement underneath the general offices, 
partly below the level of the road, is occupied with 
hack-sawing machines, straightening presses and 
centreing machines, racks for steel, and bins for 
finished parts. Above the general offices and under 
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SECTIONAL VIEW OF SHOPS SHOWING MAIN DRIVES. 





Fig.21. GROUND PLAN. NOTTINGHAM ROAD 
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flat faces of the rolled joists and channels which 
serve for the attachments of machines, of jib cranes, 
and of bracing. When cast-iron cylindrical columns 


are used, these have flat facings for their attach- 


ments cast on, but as their location is fixed they 
cannot be altered when circumstances render some 
changes desirable. The only alternative is to bolt 
saddle plates on. Also steel-plated brackets can be 
riveted or bolted up anywhere to the steel-built 
columns, to carry shaft or countershaft bearings. 
The custom also is not to run the maximum section 
up to the roof principals, but only as high as the 
crane gantry, using a smaller section up to the roof, 
which the columns alone support. 

In transferring the stresses from shop walls to 
columns of steel it is necessary to connect the 
columns with bracing. Its character depends on 
the functions which it has to perform. In some 
cases it is set diagonally between the columns. | 
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But the gantry girders are frequently sufficient tie 


|to serve the purpose when the cranes are not very 


heavy. Above these the upper smaller pillars are 
united by horizontal girders, which may be plain 
rolled joists, or light lattice-braced girders. In the 


|transverse direction the roof principals tie the 


columns. In disposing of these elements something 
beyond mere strength is wanted. There must be 
the element of rigidity to resist the racking stresses 
of the travelling cranes with their loads, the eccentric 
loadings of jib cranes, the bending effects on the 
columns of variations in temperature, of wind 
stresses, and of snow loads. Nor may the uncertain 
possible requirements of the future be overlooked, 


‘such as the handling of a heavier class of work 


with the consequent heavier crane service it will 
demand. It is better to allow a margin in fixing 
the scantlings than to have to strengthen them later. 

The walls, therefore, in a modern building fulfil 


| practically no function except that of affording 
protection from the weather. Even then a brick 
filling is desirable for comfort and warmth, and 
substantial appearance, and this is generally 
employed in permanent buildings. As an alternative 
reinforced concrete is used, and in cheap structures 
corrugated sheets, or even boarding. These last two 
‘are liable to early decay, they afford little protection 
against extremes of temperature, nor does their 
appearance accord with a sense of architectural 
| harmony. 
| Another result that has followed the change from 
|masonry to steel is the general abandonment of 
separating walls between shops that run in parallel 
and which are occupied in similar kinds of operations. 
| The only separation is that made by the columns 
or stanchions the centres of which correspond with 
roof spans. The gain is immense in several ways, 
|in increased light, in general services, and in super- 
| vision. On the other hand, walls are useful for 
| hanging various articles on, as backings for vice 
|and light machine benches. So that a low partition 
| wall fills a useful place in some cases, but the outer 
| walls of a building usually suffice for these con- 
| veniences. 
| Theimproved character of the lighting is one of the 
| great benefits which arise from broad unobstructed 
areas. The slender steel columns offer little obstacle 
| to the diffusion of light. The present tendency in 
| favour of roof lighting only or chiefly is thus fostered. 
| Windows in side and end walls are still inserted. 
| But this practice is hardly justifiable on merely 
| utilitarian grounds, though architects may prefer 
to retain them from esthetic sentiment—the same 
kind of sentiment which retains the outlines of stone 
|architecture in cast-iron structures. Because 
| windows in walls were formerly always employed 
| they are retained even when the later roof lighting 
‘affords the whole of the light which is necessary. 
They relieve the heavy, drab appearance of a factory 
building when viewed from outside, though the men 
working inside can see equally well without them. 
Since the remarkable innovation of the standard- 
isation of ships is now being seriously discussed, 
| it seems not unreasonable to suppose that a similar 
|improvement may yet embrace shop buildings. 
These may in the near future be standardised under 
| the stress of the economical intensive industry that 
| must certainly follow the war. The way has been 
| well prepared and smoothed by the work of the 
| Engineering Standards Committee, who have 
| standardised all the structural materials required. 
It may not be a long step from the materials to the 
buildings. It would merely transfer the work of 
design from the architect, who may often have only 
|@ superficial acquaintance with industrial require- 
ments, to the people who would make a speciality of 
|such buildings. A great deal of tedious, separate, 
independent calculation could be saved, and calcu- 
lations made once for all for a given kind of building 
_ of given proportions. The bases of these are avail- 
able in books of sections for various loadings, they 
would only have to be extended to the actual 
buildings. It would be merely an extension of the 
principle which is regularly adopted by builders of 
machine tools, cranes, automobiles and so on. 
The requirements of a firm being known, a standard 
design already worked out, exactly or approximately 
suited to the firm’s requirements, could be submitted 
without the delay entailed by getting out plans 
ab initio. The work coujd be put in hand at once, 
and the building completed almost before the plan 
could be prepared by the general architect. Some- 
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LOCOMOTIVE BOILER FITTINGS; PENNSYLVANIA RAILROAD. 
(For Description, see opposite Page.) 
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thing of the kind is being done by firms who supply 
the steel skeletons for factories. It would only be 
necessary to extend it to include foundations, floors, 
lighting, &c. Alternative plans might be available 
for walls of masonry or concrete or corrugated sheets 
for side window lights or roof lights, for single-floor 
buildings or storied buildings to suit the varied 
requirements of firms. This kind of thing would 
grow, and the standard patterns would multiply. 
Already one is aware that when firms erect new 
buildings they now often adopt designs which by 
their similarity are pointing the way to stan- 
dardisation. 

The extensions of existing buildings would also 
be greatly facilitated by such a system, because it 
would only involve additional units already 
standardised. A very few weeks would suffice 
for carrying out erections or extensions which 
normally occupy the same number of months. The 
actual cost might generally be less. 





HIGH-POWERED LOCOMOTIVES FOR 
THE PENNSYLVANIA RAILROAD. 
(Continued from page 150.) 

In designing the arrangement of the fittings in 
the cabs of Pennsylvania Railroad locomotives an 
effort has been made to retain as far as possible 
uniform positions of the various details requiring 
the attention of the engine crew. As enginemen do 
not always operate the same locomotive, this plan 
of retaining similar locations for particular details 
renders the work easier and allows the men better 
opportunities for observing signals Figs. 74, 75 
and 76, on page 194, show the arrangement of the 
details in the cabs of the engines with which we are 

now dealing, and may be regarded as typical. 

The cab, which is built of steel and lined with 
wood, is somewhat shorter than the cabs generally 
used on American locomotives, and the design is 
found to be very acceptable to the engine crews, 
as it is more easy to keep clean than the larger cabs 
and a better view of signals can be obtained. The 
reduction in length has been rendered possible by 
the adoption of screw reversing gear. The cab is 
provided with large ventilators at the top and back, 
and, being smaller, it can be kept more comfortable 
in the summer-time. As seen in Figs. 74 and 75, 
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the details of the latter}being shown in’,Fig. 77. 
This design has the advantage of giving a large 
opening through the top of the cab, while it can be 
closed and fastened so as to be quite water-tight. 
Before this ventilator was used it was the practice 
to fit a ventilator consisting of two doors, which 
were hinged and which opened away from the 
centre line of the cab. This arrangement, however, 
was objectionable, as the doors could not be closed 
when the engine was running, and they were liable 
to be opened or closed by wind currents when the 
| engine was travelling fast. 
| | The boiler is fitted with three gauge cocks and a 
| water gauge of the Klinger type. The gauge cocks 
| are of the pattern shown in Fig. 78, page 194, and 
| they are mounted on the right-hand side of the 
| back-plate where it is flanged round to meet the 
side plates. The positions of the cocks are denoted 
| by the holes shown in Figs. 74 and 75. The cocks 
|are mounted so that their centre lines are_approxi- 
mately horizontal, the connections with the boiler 
being made by means of suitable angular fittings 
which are tapped into the boiler-plate. 4 

In service conditions there is a rapid flow of water 
through the tubes supporting the firebrick arch, 
this tending to disturb the water level reading in 
the water gauge, and until means were adopted to 
prevent it, bubbles of steam, when the boiler was 
working hardest, passed up through the water gauge. 
To overcome this difficulty the top and bottom 
water-gauge plugs were extended some distance 
through the back-plate. This prevented bubbles 
of steam rising along the front side of the back- 
plate from entering the water-gauge plugs, and the 
bottom plugs were cut off at an oblique angle 
to prevent bubbles of steam which might be 
rising vertically in the water from passing through 
the gauge glass. The arrangement is shown in 
Fig. 79, page 194. The water gauge is, as we have 
already stated, of the Klinger type, and its details 
are fully illustrated in Figs. 80 to 89, on page 194. 
It will be noted that all the connections are metallic, 
| soft packings being eliminated, while the connections 
| between the different parts of the gauge are made 
| adjustable by the use of ball joints. Gauges of this 
| type have been in use for some years on the Pennsyl- 
|vania Railroad and have been found very satis- 
factory. 
| # Owing to the extreme height of the boiler the 
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valves (which are located on the crown plate of the 
outside fire-box) was very limited, and some 
difficulty was experienced in obtaining safety valves 
of the proper size—5 in. in diameter—which were 
low enough to provide the proper clearance. The 
design adopted is shown by Figs. 91 to 93 above. 
It will be seen that the attachment of the valve seat 
to the crown plate is made by means of a flanged 
fitting, which is itself secured to the crown plate 
by four patch bolts and four crown stays, the latter 
passing through the flange and being covered by 
special nuts as shown in Fig. 93. In the case of the 
earlier valves fitted trouble was experienced on 
account of a chattering noise made by the valves 
just before and just after opening. This incon- 
venience was, however, got rie bs An adoption 
of the arrangement of spring bolt upper spring 
button shown by the section on the left-hand side 
of Fig. 91. In this arrangement it will be noted 
that the bearing between the spring bolt and spring 
button is located considerably below the top of 
the spring, this construction overcoming the 
tendency of the valve to chatter on its seat. 

The want of space which necessitated a special 
design of safety valve also rendered it necessary to 
use a bell which could not turn entirely over. 
The design adopted is shown in Figs. 94 and 95, 
annexed, a stop spring being fitted which limits the 
movement of the bell. ; 

In Figs. 96 to 101 on Plate XXII, published with 
the present issue, we illustrate the main frames of 
the two classes of locomotive with which we have 
been dealing, Figs. 96 to 98 showing the frames for 
the Class “ K 4 8,” and Figs. 99 to 101 the frames 
for Class “‘L 18.” The frames are of very sub- 
stantial proportions, an effort having been made. 
to secure the absence of failures, which have been 
troublesome in the past. It will be seen that for the 
main part of their length the frames are 6 in. thick, 
increased to 8 in. at the horns, while the dimensions 
in the vertical direction are fully given in the illus- 
trations: Each frame is made in two pieces, united 
by a heavily bolted lap joint at the rear of the hind 
pair of driving wheels. The rear frames are 3 in. 
thick, and for thé greater part of their length 15 in. 
deep. The stays crossing the bottoms of the horns 
are heavy, being 8 in. wide by 4 in. deep at their 
smallest section, and they are secured to the horns 
by 1} in. collar studs, as shown in Figs. 97, 100 and | 


the top ventilator is a sliding one running on rollers, | space available for the accommodation of the safety | 104, The toes of the horns of pedestals are tapered 
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and fit correspondingly tapered recesses in the 
stays, as shown in detail in Fig."103. 

It is permissible to make the frames of either 
wrought iron forgings or steel castings, but in the 
cases of the classes of engines now being dealt with 
the Pennsylvania Railroad Company have used steel 
castings exclusively, they having been found less 
expensive and more easy to obtain. According to 
the company’s specification, the steel used for these 
castings shall be made by the open-hearth or other 
process approved by the General Superintendent of 
Motive Power, and shall conform to the following 
requirements as to chemical composition :— 


Carbon 0.22 to 0.35 per cent. 
Manganese - Not over 0.75 a 
Phosphorus ... all . 0.05 = 
Sulphur dar aal 7 0.05 e 


As regards heat-treatment, it is stipulated that 
all castings shall be allowed to become cold before 
being subjected to the process of heat-treatment, 
and that they shall then be uniformly heated to 
the proper temperature to refine the grain, and 
subsequently be allowed to cool uniformly and 
slowly. If the results of the physical tests of any 
lot of castings do not conform to the requirements 
specified the lot may be re-treated by the manu- 
facturer, but not more than two additional times. 
The following are the minimum requirements as to 
the tensile properties of the castings :— 


Tensile strength, lb. per sq. in.... 50,000 Ib. 
Elastic limit ” o 0.4 tensile strength, 
Elongation in 2 in. per cent. ... K »400,000 . 
Tensile strength 
(not under 20 per cent.) 
Reduction of area, per cent. ... 30 per cent. 


Figs. 105 to 110, on Plate XXII, show the cross- 
head guides and their supporting brackets for the 
““K 48” type of engines. In this case three-piece 
single guides, placed above the cross-heads, are 
used, the arrangement being clearly shown by Figs. 
108 and 109. As seen from the section of guides 
given in Fig. 109, this design gives a large bearing 
area on the upper guide to receive the pressure 
imposed when the engine is running forward, and a 
comparatively small bearing surface on the bottom 
guides. It will also be seen from this view and 
Fig. 109 that the guide yoke, or bracket, in addition 
to being fixed to the frame, is connected to the 
boiler by a plate 4 in. thick by 1 ft. 8} in. wide. 

In the case of the engines of the “ L 18” type, 
the cross-head guides are of the ordinary double 
type, as shown with their supporting bracket, or 
yoke, in Figs. 111 to 118 on Plate XXII. These 
views show the whole design so clearly that any 
detailed description is unnecessary. In the case of 
both classes of engine the guides are of forged steel, 
while the guide yokes are steel castings. It will be 
seen from Figs. 109 and 115 that these castings 
extend right across the engine from frame to frame, 
thus forming efficient stays. 


(To be continued.) 





INDUSTRIAL NOTES. 

Tus Committee under the chairmanship of the 
Right Hon. Arthur Henderson, M.P., appointed “‘ to 
consider and recommend as to arrangements to be 
made for the release of workmen for holidays in relays 
so as to maintain without interruption an Tem oe 
output of munitions,” we their ings 
to the Right Hon. Edwin J. Mon M.P., Minister 
of Munitions, on Au 23. The Committee arrived 
at the following conclusions :— 

1. The Committee are of opinion that, on the evidence 
submitted, the release of munition workers for holidays 
in relays is, having regard to military exigencies, open to 
very grave objections for the following reasons :— 

(a) Except in a very few instances they could not 
be granted without seriously affecting the output of 
munitions. (6) In whatever form they were 
they would, owing to the lack o* qualified substitutes, 
seriously interrupt the sequence of Bo gem (c) 
They would interfere with, if not practically 
impossible, the repairs and adjustments absolutely 
necessary in buildi plant and machinery. (d) They 
would assist in the continuance of the holiday spirit 
and lead to an amount of travelling which, so as 
the relays lasted, would cause congestion on the 
railways, and affect the trans of troops and muni- 
tions and other material req: for war 

2. Though holidays in relays have found 
practically impossible, the Committee are of the 
opinion that munition workers, both men and women, 
including the staff and officials, have been engaged 





in many cases for excessive hours over a long period. 
Their sequent physical and mental exhaustion renders 
it essential that, in all cases where the Army require- 
ments permit, a rest period should be arranged as early 
as possible. Such a period of rest would not only be of 
great benefit to the employees, but would provide a 
much-needed opportunity for carrying out repairs to 
plant and machinery, the defective condition of which 
—as the evidence shows—is seriously affecting the 
output and standard production. 

3. The Committee recommend that in munition works 
and shipyards, including Government establishments, 
where no holidays have been given since Easter, the 
rest period should commence on Friday, September 15, 
and continue till Tuesday, September, 19, except where 
it is imperative for national reasons that it should be 
defe till a later date. 

Nots.—(a) For night workers the rest period would 
commence at 6 a.m. or other usual stopping time on 
Friday, September 15, and at 5 p.m. or other usual 
stopping time on September 15 for those workers 
engaged on day shi (6b) The day shift would 
resume at 6 a.m or other usual starting time on Tuesday, 
September 10, and the night workers would resume at 
5 p.m. or other usual starting time on the same day. 

The steel producers, owing to the peculiarity of the 
trade, are not included, as the rest period must be 
taken when the furnaces are closed for repairs. 

4. In view of the already heavy demands upon the 
railway system in connection with the transport of 
men and material required for war p es, it is 
essential that the rest period should be so used by the 
workers as to obviate as much as possible unnecessary 
railway travelling. The Committee are, therefore, of 
opinion that arrangements should be made with the 
Railway Executive Committee for special travelling 
facilities for those workers only who are employed 
temporarily in- the national interests away from their 
homes, such facilities to be strictly confined within the 
limits of the rest period officially , 

5. The Committee suggest that in those trades 
closely allied to munitions where a rest period is 
needed it should at once be made the subject of 
negotiations between the Government Departments 
and the employers and workmen’s organisations 
concerned as to whether the date and other conditions 
suggested in this report should not be adopted. 

6. In conclusion, the Committee wish to express 
their thanks to the witnesses who have been good 
enough to give evidence before them—a service which 
must have caused great inconvenience owing to the 
short notice which it was necessary to give them, 
arising from the need of submitting this report at the 
earliest possible date. 

The Committee finally desire to record their apprecia- 
tion of the work and the valuable assistance given 
by the Secretary. 

Nore.—The Minister accepted the unanimous 
recommendation of the Committee that no general 
> Sepa of relay holidays was practicable, and accepted 
the recommendation that there should be a week-end 
holiday. In view of the paramount military con- 
siderations he decided, however, after consultation 
with the Committee, that the week-end, instead of that 
proposed by the Committee, viz., Friday, September 15, 
to Tuesday, September 19, should be Thursday, 
September 28, to Sunday, October 1. Both dates are 
inclusive. 





With reference to the above, we reproduce below 
a letter issued to the Press by the Right Hon. Arthur 
Henderson, M.P. :— 

“* It will be remembered that at the Trade Union Con- 
ference, which was held at Caxton Hall to consider the 
question of holidays, it was unanimously decided to 
recommend to the country that all holidays should be 
suspended until such time as the military exigencies 
permitted them to be taken. It is not necessary for 
me to repeat what has already been said by Sir Douglas 
Haig himself as to the results which have been obtained 
in ce with the devoted assistance of the munition 
workers, but in spite of the continuing success of the 
offensive the military position does not yet permit of 
any slackening off in the output. 

‘In view of this position, the Government appointed 
a Committee, of which I was Chairman, to consider 
whether any system of holidays by relays could be 
devised which would not interfere with output but 
would yet give the workers the rest which they so much 


require. 

“From the report of that Committee (the con- 
clusions of which are given above) it will be seen that 
that Committee came to the conclusion that to grant 
holidays in relays was impossible, and their ultimate 
conclusion was in favour of a week-end rest. 

“ The spirit in which the Conference responded to the 
appeal of the Government is shown by the sent 
to Sir Douglas ig, in which, on behalf of all the 
organised workers, y pledge themselves to recom- 
mend the of all holidays, general and 
local, which involve interruption of production, until 


such time as they are assured by him that military 
See permit of the postponed holidays being 
taken. 

“* In the same spirit the country generally has loyally 
responded to the Government’s appeal. There are, 
however, indications at the moment that a not un- 
natural desire for an immediate holiday is manifesting 
itself in certain parts of the country. In these circum- 
stances I desire to emphasise that it is of vital im- 
portance that the unanimous resolution of the Con- 
ference should be faithfully observed. 

“The Minister of Munitions has already announced 
the earliest date at which a rest period can be taken, 
having regard to the military position, and I take this 
opportunity of making as wide an appeal as possible 
to the workers of the country not yet to relax their 
magnificent assistance to the Commander-in-Chief 
and his gallant Armies in the field.” 





The employment of women in the manufacture of 
munitions in Canada, says Canadian Machinery, has 
for some time now been an accomplished fact. In 
common with many other war developments, the proba- 
bility of the ultimate adoption of such help had become 
a more or less familiar topic of discussion in manu- 
facturing circles, which, combined with the widespread 
existence of such labour in Britain, had familiarised 
the general public with the idea. 

That conditions in Britain are liberal and successful 
were evidenced some time ago by Sir William Beard- 
more, who emphasised the whole-heartedness with 
which girls and women were working machine tools, 
and the stimulating effects of the knowledge that their 
efforts were successful beyond expectation has doubtless 
much to do with the wonderful growth of munitions 
output in Britain. 

In their utilisation of women, as in many other things, 
our enemies have betrayed a peculiar lack of common 
sense, not to mention consideration, and advices from 
a reliable authority indicate that the Central Empires 
are sacrificing their women on the altar of industry 
in a manner paralleling that of their men in battle. 
The number of women now employed in German 
engineering works is frequently as high as 80 per cent., 
and the question of compulsory service is being actively 
agitated in Germany, the claim being that every 
woman should be obliged to serve her country in one 
way or another. 





As stated on page 150 ante, Mr. Robert Smillie, 
speaking at the recent annual conference of the 
National Union of Scottish Mine Workers, moved a 
resolution, which was carried, recommending the 
members of the Union to work six days a week. At 
the present time they work ten or eleven days fort- 
nightly. The ballot referred to was taken last Monday, 
when it was found that 24,650 voted for, whilst 34,516 
voted against, giving a majority of 9,866 against the 
proposal. 





The sixty-eighth quarterly report, dated June 30 
last, issued by the General Federation of Trade Unions 
states that ‘* Concern for the problems of demobilisa- 
tion continues. The programme which the Manage- 
ment Committee outlined in June, 1915, has been 
generally adopted, and each successive deputation to 
Ministers emphasises one or more of the proposals 
then made. Whether action has been taken in time, 
no man can say until the crisis comes and the machinery 
is The pity is that action was not more 
expeditious and open. Criticism of the Government’s 
delay in formulating proposals loses point, however, 
in face of labour’s similar inactivity. No general or 
reasonably clear understanding has been reached in 
respect of women’s trade organisation, yet women 
will be the most important factor in the after-war 
problem of employment and wages. She will inevit- 
ably lower the general average of men’s wages unless 
very definite steps are taken to develop within her the 
spirit and power of resistance. Evading the problem 
does not solve it, and the wisest thing the trade unions 
could do would be to set aside a portion of their time 
and money for this purpose. The woman is in the 
factory, she is working the machine, she is welding and 
brazing, and she is doing these things in a manner 
which at present wins commendation from her employer 
and the factory inspector. She is doing these things at 
rates which are lower than men’s rates. Is she to 
continue on this work? If so, is she to continue at 
lower rates? Or will the trade unions take the 
matter in hand and help her to organise? These are 
questions that should be answered now.” 

On June 30 the Federation had a total membership 
of 1,072,233, the membership on which contributions 
are paid being 874,446. The affiliated societies 
numbered 143, whilst 143,884/. formed the total of the 
present funds. 


in Eastern Pennsylvania rolling-mills, says 








Puddlers 
The Iron Age, had their wages advanced on August 1 
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to 7 dols. per ton, the highest rate ever paid in that 
part of the country. The former rate was 6 dols. per ton. 





The National Conference Committee of the Railways, 
says the Railway Age Gazette, New York, applied, on 
August 9, to the United States Board of Mediation 
and Conciliation for its services for the p of 
bringing about an amicable adjustment of the con- 
troversy with the four brotherhoods of train service 
employees who voted to strike to enforce their demands 
for an eight-hour basic day and time and a half for 
overtime in freight and yard service. 

The results of the strike vote, as announced on 
August 8, subject to slight corrections, were as follows:— 
Brotherhood of Locomotive Engineers, 8.E. district, 
for a strike, 98.72 per cent.; W. district, 90.35 per 
cent.; E. district, 94.64 per cent. Brotherhood of 
Locomotive Firemen and Enginemen, for a strike, 
98.1 per cent.; including non-union men, 98.3 per 
cent.; total vote, 70,653. Brotherhood of Railroad 
Trainmen, for a strike, 129,108, or 97 per cent. ; against 
a strike, 4,276. Order of Railway Conductors, for a 
strike, W. district, 84.3 per cent. ; E. district, 84.8 per 
cent. ; S.E. district, 93.4 per cent. 

Early in the week, President Wilson addressed a 
joint session of Congress stating that a Bill had been 
drafted to deal with the situation. He asked both 
Houses to pass it immediately. The Bill is said to 
provide for an eight-hour day for railwaymen and for 
the establishing of a Commission to investigate disputes 
in regard to wages and to determine carriage rates. 
Its further object is to prohibit strikes and lock-outs 
during the period of investigation and to authorise the 
Government, in case of a dispute, to draft men into the 
service to work the railways until the dispute be over. 





The Employment Department of the Board of Trade 
is prepared to receive from employers inquiries and 
proposals with regard to the employment of civilian 
prisoners of war, and to make the necessary arrange- 
ments with the authorities concerned. Inquiries 
should be addressed to the Assistant Secretary, Board 
of Trade Employment Department, Queen Anne’s 
Chambers, Broadway, Westminster, S.W. 

Civilian prisoners of war may be employed upon 
work which is not connected with the war in the 
following ways. They may, in suitable cases, be per- 
mitted to perform, within existing internment camps, 
such work, upon materials supplied by employers, as 
does not require elaborate plant or equipment; or 
a number of prisoners may be specially interned in 
suitable premises where they can live and work upon 
some process of manufacture, if the employer is willing 
to install the necessary plant and to provide the technical 
supervision required. Proposals to employ less than 
100 men under an arrangement of the latter kind cannot 
as a rule be entertained, owing to the cost of guarding 
the prisoners. It may be mentioned that there are 
a certain number of prisoners who are skilled workmen, 
but the majority are persons who have done more or 
less unskilled manual work of various kinds. 

To assist in meeting the shortage of agricultural 
labour, individual selected prisoners can occasionally 
be released, in approved cases, under strict conditions, 
to work for individual farmers. In such cases the 
farmer must arrange for the man to reside on his 
premises and undertake to inform the police at once 
of any misconduct, as the man will then be re-interned. 
Men used to agricultural labour can be supplied. No 
men will be released to go into a prohibited area. 

In all the above cases it will be necessary for the 
employer to pay the regular rate of wages paid to 
British workmen for similar work. A deduction will 
be made for maintenance and other expenses, and the 
balance will be credited to the man. 

The arrangements outlined above have been drawn 
up in consultation with the inter-departmental Com- 
mittee which, under the chairmanship of Lord Newton, 
is advising the Government upon questions concerning 
prisoners of war in the United Kingdom. 








Doctor TecunicHEs.—A new degree of Doctor Tech- 
niches, or, abbreviated, Dr. Techn., at the technical high 
school in oem. has been instituted by a Royal 
Warrant. is degree is o to those who have passed, 
with honours, one of the final polytechnic examinations, 
or one of the final examinations at the university of 
Copenhagen, or been admitted as magister. The candidate 
having established his qualifications, he can obtain the 
necessary ission to compete for the degree on the 
recommendation of the technical high school. He then 
submits a written treatise on an appropriate subject, 
and when this has been accepted by the board of 
fessors, he has to defend the same orally at an o 
function. Having duly secured his degree, the Dr. Techn. 
has the right to lecture at the technical high school, 
provided the accommodation is available. In Germany 
the on of Dr. Ing. was introduced before the begin- 
ning of this century. The degree is a much-coveted 
distinction (there were in 1913 267 promotions at the 
technical high schools in Germany) and there can be no 
question but that it has served as aA once Se laamagy 
matter of technical-scientific study research, 








DRAUGHTSMEN. 
To THE Eprror or ENGINEERING. 

Sin,—The letter in your issue of this week over the 
nom de plume of ‘‘ Chief Draughtsman ”’ is interesting, i 
only as an illustration of how utterly biased and illogical 
it is possible for an individual to be. 

It is evident that, so far as “‘ Chief Draughtsman ”’ is 
concerned, the obvious is obscured by a cloud of mental 
mist which augurs ill for the success of the drawing office 
over which he presumably presides. 

Your readers will probably be aware, that almost 
every draughtsman of military age has attested under 
Lord Derby’s scheme. His patriotism is, therefore, not 
in question. If he is not at the front, it is because he is 
— elsewhere. But, because he is safe and sound 
at home, it is no reason why he should allow himself to be 
exploited by others. 

f it is “low” for draughtsmen to amalgamate, it is 
equally “low” for doctors, accountants, chemists, 
teachers and employers. If it is unpatriotic for draughts- 
men to desire their just due, it is equally unpatriotic for 
certain employers to be keting the enormous profits 
which the war has given them the opportunity of making. 

The object of the Engineering and Shipbuilding 
Draughtsmen’s Association, is not, however, to harass 
and plunder employers, but to protect its members 
against oppression, injustice, and particularly against 
persons of the type of “ Chief Deaughtemen.” He 
magnanimously concludes by saying we are ‘“ good 
sorts”’; but when the Association has achieved its 
objects he will most certainly find us even “ better 
sorts,”’ and | peg | better draughtsme 


m. 
am, Sir, Yours faithfully, * Ermmuvus.” 





To THE Eprror or ENGINEERING. 

Srr,—In reply to “ Chief Draughtsman’s” letter in 
your issue of 25th inst., it is evident that he knows 
very little about the Association of Shipbuilding and 
Engineering Draughtsmen. It is not a trade union, 
but merely a means whereby the hitherto much-neglected 
“brains of engineering’? may be brought more pro- 
minently before the employers’ notice. urther, there 
is no mention in their programme of the efficient and 
non-efficient draughtsmen having equal salaries. 

I . cages that the average draughtsman is a thoroughly 
“ g »” and am sorry to state that his ess is 
ye upon by some “Chief Draughtsmen” as much 
or their (Chief Draughtsmen’s) own personal glory as 
for the employers’ benefit. The stay-at-home draughts- 
man (and some had to be left) is not lacking in patriotism, 
as can be proved by looking at the increases in wages 
- to nearly all the branches of engineering, bar the 

ughtsman, since the war started ; and if we take 12s. 
as the present value of 1/. most of these “ stay-at-homes ”’ 
are working for something like a reduction of 8s. per 
week compared with pre-war wages, and this quite apart 
from the extra calls made voluntary upon the pocket 
during the past two years. 

“Chief Draughtsman’s”’ remarks about the deteriora- 
tion of your columns brought about by these letters 
are quite “‘out of order’ altogether. Where should 
draughtsmen be discussed, if not in ENGINEERING ? 
Perhaps Mr. Blair (Secretary of the Association) will 
send “Chief Draughtsman”’ some of the Association’s 
literature for his enlightenment. Apologising for taking 
up so much of your valuable space, and thanking you, 

I am, Sir, 
“A Member or THE A.S.E.D.” 





To THE Eprror or ENGINEERING. 

Sir,—Your correspondent, ‘Chief Draughtsman,”’ 
apparently much annoyed at _ having published a 
copy of correspondence with a Government ment, 
ventures to prophesy that, in future, drawing-office 
routine will be hampered by “ trade unionism, limitation 
of output, equal pay for efficiency and non-efficiency,” 
& 


c. 

Such little pleasantries of workmen are again to receive 
official sanction after the war ; and your correspondent, 
knowing that draughtsmen are, by law, classed as work- 
men, is justified in feeling anxious regarding the future. 
The r is —— by draughtsmen, and has 
resulted in a large influx to the Association of Engineer- 
ing and Shipbuilding Draughtsmen—a body which is not 
a trade union, but which exists to foster a higher sense 
of the —— of the profession. Your correspondent, 
“ Chief ughtsman,”’ hh lA h a h 
Yours faithfully, 

“* ABIMELECH.”’ 





August 29, 1916. 
To THe Eprror or ENGINEERING. 

Sim,—I have read the letter on the above subject 
signed by ‘“‘ Chief Draughtsman,” and am a little sur- 
priged at the tone of same. There are one or two points 
raised+—more particularly the Association of Engineering 
and my ee Draughtsmen—which somehow or other 
he has lowered to the level of a common trade union, 
with the accompanying troubles. Then there are his 
remarks regarding time and quarter for deferred holidays, 
which he will be very well aware was decreed by our 
Government, so if is any blame or stigma attached 
je Be he will require to saddle the Government 
with it. 

Like ‘‘ Chief Draughtsman,” I te the idea of 
paving time and a quarter for holidays, which were orily 

yed, also the great number of advances in wages 
granted to i ing trades since the war started, as 
it is in my opinion due to these conditions that every- 
thing is i in price much to the disadvantage of 
those people who are not on war work. I am, however, 
much surprised to note that “Chief Draughteman” 
would have the draughtsmen to do all the sacrificing 
for the i even to the length of not 


trades 
** soiling their ” with the holiday bonus. Regard- 





ing the latter, I think v few draughtsmen got the 
option << accepting or hg eres. — oe aon a nding 
from Association 0: ope i ipbuild 

Draughtsmen has remedied this point then I think it has 


if | justi its existence already. 


Referring to his other point, viz., the Association of 
i ing and Shipbuildi Draughtsmen, I think 
there is much room for mutual help amongst draughts- 


men, and I think it is with this object in view that the 
aforementioned association was started. Perhaps if 
* Chi htsman”’ makes a thorough of the 


pamphlet explaining the aims and objects of the Associa- 
tion, he may yet himself be numbered on its roll and be 
able to contribute some hints on how best to improve the 
status of the draughtsmen at a subsequent meeting of 
the branch near to his home. 

The only other point I refer to is that referring to 
“those who stay at home” which I take it refers to 
those of were vg A “ Chief Draughtsman’s ” mention 
of them would one to the conclusion that he, at any 
rate, is well over the mili age. If that be not so, 
then he will himself be a defaulter, seeing all men between 
the ages of 18 and 41 automatically become soldiers 
under the Military Service Act unless exempted for some 
reason or other. He would in any case have been wise 
to qualify his remarks on those who are not yet called 
on to make the same sacrifice as the soldier, whom we 
all think of with deepest gratitude. —~ 

A MEMBER. 





THE PRINCIPLE OF RELATIVITY. 
i THE Eprror oF ENGINEERING. ins 
Srr,—I have been trying very hard during t 
two years to understand what it is all about, a) I 
week refer your co’ mdent to a very learned essay 
on the subject, by Dr. Wildon Carr, in the Pi , 
Review of January, 1915; for it is evident that 
agg ages do not use words in the same sense as we 
o. For instance, quoting Professor Bergson, movement 
does not imply ing ts movable, author 
on to say: “The ground of the ciple of 
movement is that there is no way of deriving movement 
from immobility, because movement is more than immo- 
bility and the more cannot be derived from the less, 
but from movement we can derive immobility. Given 
original things, be they material atoms or the immutable 
Form or Essence of the Platonic Ideas, movement is. 
some " agree to i= — without, or else ¥ - 
part of their ity but only an appearance. 
other hand, given original snovenaiahe things are derived 
by simple interruption, they are arrests or stops of a 
movement.” 
Possibly the meaning of the foregoing may be quite 
clear to some people, but I am 
London, August 26, 1916, “ Puzziep.” 





Tae Quessc Bripcr.—Both cantilevers of the Quebec 
Bridge are now complete, and it is hoped that the central 
suspended span will be floated in place and connected u 
about the middle of September, or fully a month ahead 
of schedule time. 





Tue British MANNESMANN TUBE Company, LimiTED. 
—wWe learn that the shares of the British Mannesmann 
Tube Corfipany, Limited, have now been sold by the 
Public Trustee to a British group nn Se Hugh 
Bell, Mr. A. J. Dorman, Messrs. Balfour, Williamson 
and Co., and Messrs, Higginson and Co. The British 
Mannesmann y, Limited, have 
weldless tube works at Swansea, and intend to erect’ 
additional tube mills at Newport (Mon. ). 





New Exeorro-Cxemicat Inpustry 1n Norway.—A 
French-American syndicate is about to start a large 
electro-chemical works in Norway, in the Telemarken 
oe Some oe gored ae ed oo needed for 

ir purposes, and it was t this power 
would be drawn from the Toke. This, however, turns 
out not to be the case, the requisite power is to be 
supplied by the Maar falls in Tinn. When the 
pre my hee regulation has been done a ca of 
135,000 h.p. is calculated upon. When the alle 
are fully exploited an aggregate of 180,000 h.p. may 
even be anticipated. Two or three stations can 
be built, and the locality at Maarvik is well suited for 
factories, the sea being very deep there and the place 
well adapted for quay construction. 


it 





Coat IN TEE Freperatep Maray Srates.—Coal, a 
recent discovery, is now one of the commercial products 
3 Foe geen ne Lermg It is mined in 

, not far from K umpur, by the Malayan 
Collieries, Limited. Though work on an extensive scale 
was not till ber last, 11,623 tons of coal 
were raised in 1915, and it is stated e 
Kenny, Senior Warden of Mines, that 
used in suitable plant, will exercise an importan 
on mining and other costs, and it is hoped will tend to 
reduce consumption of firewood, other 
we aon an hove telsen She seek to use, 
a 88 working having 
resulted, and a contract has been senensh tate tte 
supply of the Federated Malay States Railways. 
tel edhee Boar Be apd comprises two Babcock and 

ileox boilers fitted with stepped grates, lying steam 
to the steam winding plant and to a steam power 
station. Two inclined shafts have been sunk to a 
distance (on an incline) of 846 ft. and 800 ft. respectively 


together with a ventilating shaft and airwa 

by an electrically driven fant ft nad sien, US 
aré in » under the sw ision of Professor Bone, 
in Engel, et 
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PILE-DRAWING. 

CoMPARATIVELY little inventive ingenuity has 
been exercised in devising machinery for the drawing 
of piles, and thus a somewhat primitive method is 
still largely in vogue. In cases where the tops of 
the piles are under water-level, as in temporary 
cofferdams, bridge foundations and corresponding 
subaqueous works, the usual procedure has been to 
attach the piles to the top of a barge or pontoon, so 
that the rising of the tide and the buoyancy of the 
pontoon drew the piles from the bottom of the river 
or the sea bed. It will be recognised that this 
was not only a slow process, but was attended with 
considerable risk of the barge being overturned or 
being water-logged. In operating on land many 
methods were adopted, all equally crude; for 
instance, by the use of jacks and union screws, or by 
pulley blocks suspended to a crane or other struc- 
ture. The time taken and the cost were in many 
cases prohibitive, and often the piles were left 
in, if at all convenient, and their upper part cut 
away to obviate obstruction. Curiously enough, the 
war has had the effect of attracting increased 
attention to this subject of pile-drawing, because of 
the greatly enhanced price of timber. There is no 
need here to point a moral by adverting to the lack 
of foresight in arboriculture, and to the failure 
to recognise the immense importance of timber- 
growing in this country. That may be remedied, 
but in the meantime it is a significant fact that the 
price of pitch pine is 5s. 6d. per cubic foot, whereas 
in normal times the price was as low as ls. 9d. per 
cubic foot. This is due, of course, to the dearth 
of tonnage available for transporting the timber from 
foreign countries to our own. The consequence is 
that it is found profitable, within certain limits, to 
draw piling which formerly would have been left 
in position. The successful method under review 
is of great assistance in reducing the cost. 

Messrs. Howard Lacy, Limited, 39, Victoria-street, 
London, 8.W., have pointed out to us that much of 
interest is in connection with the applica- 
tion of the plant they have in use. It is another 
case of the appliances, however admirable, being 
dependent for their success on the method of 
application. Before dealing with the application, 
however, as illustrated in the views on page 202, 
it may be worth while describing the extractor 
itself, and we therefore reproduce a drawing which 
appeared in our issue of April 24, 1914. 

The extractor, which is constructed by the 
Ransome-ver-Mehr Machinery Co., Ltd., London, 
is devised to reverse the of pile-driving. In- 
stead of the blow being struck by the force of gravity 
acting on the hammer dropping from a height on to 
the top of the pile, steam is utilised in the cylinder 
to give an upward blow to an anvil in the form of a 
cross-head, which is connected by vertical links to a 
grip-box placed under the cylinder and i 
wedge-shape serrated jaws, which, with the emmy 
surround the pile, so that, as the steam impinges on 
the piston and strikes the anvil, an upward pull is 
exerted on the top of the pile through the connecting 
links and the grip-box. The engravings annexed, 
Figs. 1 to 3, show in detail the main units of the 
extractor. A is the piston or monkey working in 
the cast-steel cylinder B, and impinging in its 
upward stroke on the forged-steel anvil block, while 
D, D are the forged-steel coanecting rods to the cast- 
steel grip-box E, in which are fitted the serrated cast- 
steel wedges or jaws F, to engage with the pile G. 
The whole machine is ed from the hook 
H, which forms part of a rod passing through the 
centre of the anvil, piston, or monkey, and cylinder 
bottom, where it is secured by a nut P. In 
between the anvil and the collar on the top of this 
rod is a spring, so that the impact of the blow on the 
anvil is not distributed to the wire rope on which 
the extractor is suspended. It will be remembered 
that the piston, or monkey, descends by gravity, and 
when near the lowest position it strikes a valve 
tappet K, which opens the steam valve M, admitting 
live steam to the cylinder. When the piston or 
monkey has nearly reached the limit of its upward 
stroke it strikes a valve tappet J, which eloses the 
steam valve M and the exhaust ‘valve N, 
by means of the gear shown.in the detail view, 


» 2 ' pn 
geo I tags Pe 


of action. Obviously the cylinder cannot operate 
under the water level, but this disadvantage can 
be overcome by increasing the length of the con- 
necting rodsibetween the anvil and the grip-box, 
so that the cylinder may be just above the water 
level while the grip-box is lowered to be connected 
to the top of the pile. An important element 
in the success of the extractor is the abundance of 
steam supply, which was foreseen and provided by 
the contractors. This is transmitted through flexible 
tubing. Once the hammering action has been com- 
menced, it is important that it should not cease 


has been drawn. Watching the operation of the 
pile extractor, the writer was forced to the conclu- 
sion that some method of suspension of the wedge 
jaws is desirable, and this, by the way, is receiving 
the contractors’ attention. This would save a vast 
amount of time and labour, because under certain 
unavoidable circumstances one wedge may descend 
on the grip-box to a greater depth than the other, 
so that the extractor is not in true alignment with 
the pile, and the blow is therefore not direct unless 
adjustment is made, which is difficult where the 





pile is under the water level. 
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until the pile has been extracted, or is sufficiently The method of suspending the extractor is another 
loose to enable it to be easily withdrawn by a small important element in its success and rapidity of 
crane or by winches arranged to do so. If there is operation. In some cases it is hung on a pile- 
any discontinuity in the hammering, the jaws are driving machine, but one of the most effective 
likely to get out of position, and in the hands of | installations is that used by Messrs. Howard Lacy 
the inexperienced it is difficult to restart the opera- | in|drawing piles at the large shipbuilding berths of 
tion without again re-setting the serrated wedge the now dismantled Thames Ironworks. Here a 
jaws into the true position, because in some timbers 10-ton steam derrick crane is utilised, specially 
—for instance, in memel—the serrated wedge jaws | adapted for the purpose and having a 60-ft. jib. 
tend to crush the pile owing to the jaws being out of | The king-post under the mast is mounted on a three- 
alignment, and re-setting is necessary. Indeed, in| wheeled bogie. One of the two guys is mounted 
some timbers it sometimes ha’ where on a two-wheeled bogie, and the other on a three- 
care is not exercised that a neck is formed where the | wheeled bogie ; on the latter is the boiler to supply 
jaws grip the pile, leaving a protruding or relatively | steam to the extractor. This boiler is of the Field 

head, rendering it difficult for the grip-box | tube type. The weight of the crane without any 
to be moved clear of the pile-head after the pile | ballast is 23 tons, but two counterweights have been 
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fitted at the bottom of the guys, each of about | moved, as in the case of the piling machine, for 
40 tons, making a total weight with bogies, &c.,|every pile. The crane in Messrs. Howard Lacy’s 
of approximately 106 tons. The three bogies | installation commands an arc of 270 deg., and the 
carrying the crane travel on two sets of rails, the extractor can be lowered down on to any pile within 
bogies with the king-post and one guy being on one | a wide radius. The whole portable plant is carried, 
set of rails, and the other bogie with the other guy on the same level as the high ground, on two heavily 
and Field tube boiler on a second set. The two | timbered temporary stages, in order to remove 
legs are bound together by a diagonal tie to keep the piles from the extreme end of the slipways, 
them in alignment. The crane is drawn backwards which are at a much lower level in the river. 

and forwards on the rails by a winch. Steam is, In one of the shipbuilding berths being operated 
conveyed to the cylinder of the extractor by a upon there were about 1,200 piles, 13 in. to 14 in. 
flexible metallic pipe and, conveniently placed, is a square, the timber, being of pitch pine and memel. 
sight-feed lubricator, as experience showed that They were driven in the usual way to support the 
the drain cock fitted to the bottom of the cylinder keel-blocks and the bilge timbers, with occasional 
was apt to open of itself, owing to the vibration of | rows across the full width of the berth. There were 
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the extractor during operations, rendering the) the usual cap timbers across the top. These piles 
oiling arrangement within the cylinder ineffective. ranged in length from 29 ft. to 36 ft. in the upper 

The crane installation described, which is | part of the berth, and from 15 to 20 ft. at the lower 
illustrated by Fig. 4 annexed, and also by) part, and were driven for their full length into 
Fig. 5, on page 202, has the advantage that | the London clay, the upper packing between the 
the extractor is free to oscillate or vibrate when in | rows of piles being slag and other filling material. 
operation, and thus there is secured the great | Some thousands of cubic feet of these pile timbers 
advantage due to the vibrational movement in | have already been removed, and a great deal of it 
slackening the pile, affording great gain, particu- has gone to assist our operations in France, the 
larly when the pile is in heavy clay, as at the Thames | timber being in excellent state of preservation. The 
Ironworks. Moreover, when the extractor is | average time for drawing the pile by the plant 
working the crane engine is set in motion, main- | described is well under 3 minutes, but in a few cases 
taining a tensile strain on the suspension wire rope, | as long as 10 minutes has been taken, depending 
so that the hammering action of the extractor is on the number of blows struck by the extractor. 
assisted by the pull of the crane. In Messrs. | It is noteworthy that frequently with piles of equal 
Howard Lacy’s installation the extractor is of ample dimensions within a distance of 3 ft. of each other, 
size and capable of delivering about 74 blows per | and driven to the same depth in the clay, many 
minute. The total strength of the blow delivered more blows are required to extract one than | 
is approximately 6 tons, which is augmented by the the other. As an instance of this, three piles of 
pull of the crane. Another advantage of the crane | equal dimensions were tested as to the number of 
installation is that the crane does not require to be blows. No. 1 took 26 blows to raise it, No. 2 (which 


| sufficiently for remov 





was 2 ft. 6 in. away from No. 1) took 431 blows. 
No. 3, within 3 ft. of No. 2, took only 72 blows. 
The steam pressure at the extractor was the same 
in all three cases. As many as 130 piles, 35 ft. long 
and 13 in. by 13 in. square, on the average, have been 
drawn in a week, in addition to the removal of the 
timber cappings and excavation before the tops 
of the piles were to enable the extractor 
to take hold of each pile. The usual practice is to 
draw the piles, until they are comparatively loose, 
to a height above high-water level, when the crane 
can be applied to draw them out, and allow 
them to float on the surface of the adjacent water 
to be formed into rafts. The pliant, as equipped 
and in operation, cost about 1,500/., which is much 
greater than the cost of the plant for the primitive 
method of pile extraction; but the additional outlay 
is warranted, as with the plant under review the 
output is from three to four times that of the 
primitive method. 

The whole of these piles, including their cappings, 
are frequently buried to some depth in this par- 
ticular place by accumulation of earth and river 
sludge brought up by the tide. All the surface 
material is first removed by means of a single chain 
close-tine grab operated from the crane above 
described by replacing the pile extractor by the 
grab on the wire rope suspension. The material 
packed between the piles then has to be removed 
by manual labour. The amount of material to be 
removed on this work averages, so far, about 
4 cubic yards per pile. Many of the piles are 
so closely driven that the extractor jaws cannot 
be placed to grip the pile, and in these cases the 
method adopted by the contractors is to drive 
heavy wedges between two piles until they are far 
enough apart to admit the toe of a Haley jack, 
which is then adjusted so that a 6 to 10-ton pressure 
is brought to bear between the piles, which finally 
give way to the distance of 18 in. required by the 
extractor. Figs. 6 and 7, on page 202. show piles 
in course of extraction. 





Zixc in GerMany.—The last report of the large 
Hohenlohe works, with a capital of 80,000,000 marks, 
shows a far more satisfactory surplus than the two 
ing years, the lus for the year ended March 3 
amounting to 4,959,016 marks, against 114,581 marks 
and 3,314,114 marks tively for 1914-15 and 
1913—14, and whilst no dividend was declared, a dividend 
of 6 per cent. has been declared for the last financial 
year. The writings-off and reserves for the last year and 
the two ing years were tively 6,500,000 marks, 
9,225,000 mnarkest ond 6,020,000 marks. The for 
zine varied a good deal during last year. The demand 
for coal was very active throughout the year, but scarcity 
of available rolling-stock interfered with deliveries. 
Prospects for this branch of the business seem favourable. 
The zinc works produced 24,953 tons of zinc during the 
year, against 23,825 tons in the previous year, and the 
zine rolling mill-produced 5,292 tons of zinc plate, The 
production of coal amounted to 1,879,168 tons, against 
respectively 1,591,080 tons and 2,082,480 tons for the 
last two years. The prices for zinc continued to rise, 
the quotations of the Union of Zinc Works having 
been :— 


, 1916, 


Beginning of April, 1915 ... 57.75 marks, against 48.25 marks 


in the previous 


r, correspond- 


od. 
Beginning of July, 1915 63.00 marks, tto Ditto. 
Beginning of October, 1915... 63.00 marks, Ditto Ditto. 
Beginning of January, 1916... 63.00 marks, against 50.50 marke 


in the. previous 
years qeeees 


ng \. 
. 66.00 marks, aging 81.15 marks 
in the previous 


ear, correspond- 
ng period. 


Exrecrriciry Worxs anp Ice Worxs.—In view of 
the present tendency of concentrating power utilisation 
by combining coal mining, electricity generation, and 
metallurgical works, &c., the suggestion of combining 
electricity works and ice works deserves attention. 
Artificial ice works are more common on the Continent 
than over here, and the electricity works of Steglitz 
. and of Oberhausen (near idorf) have for 
our years been combined with local ice works. The 
capacity of these works is not large, 120 and 60 tons 

r day. In recommending such combinations, Dr. 
R. Pabst (Hlektrotechnische Zeitschrift, January 20, 
1916) estimated that electricity can be obtained for 
6 pfennig per kw. hour (and less); water at 10 pfennig 
per cub. m., cooling water at 3 pf. (1 mark = 100 i 
and steam (for peanchbom the ice blocks in their iron 

at 3 mark per 1,000 re when 
coal is 14 marks perton. Thus 50 kg. of ice could be made 
veld Yo .cheaged tb pamalg,” Allowing tor Sageeaie- 
would ce 5 pfennig. ‘or 
tion, administration, &c., Dr. Pabst estimates. that the 
ice works should pay more than 11 per cent. 


End of March, 1916 ... 
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COLONIAL ENGINEERING PROJECT. 
Wz give below a few data on an Australian engineering 
iol tote from the Board of Trade Journal. 
ion on this project can be obtained from the 
i i Branch, Board of Trade, 73, 


tenders 
ment of Public Works 
power plant, transmission 
line, and aerial oe ee oe are 
Reservoir. Sealed tenders, on the proper forms, will 
received by the Department named up to 2 p.m. on 
September 18. 





Coau.—The exports of coal from the United Kingdom 
declined from 41,186,419 tons in the first seven months 
of 1914 to 22,379,578 tons in the first seven months of 
1916, showing a decrease of 18,806,841 tons. In this 
decrease steam coal alone figured for 13,494,504 tons ; 
anthracite for 308,833 tons ; gas coal for 3,297,001 tons ; 
household coal for 628,265 tons ; and other descriptions 
for 1,078,238 tons. 





CONTRIBUTION FROM S1aM FOR AEROPLANE.—The 
Foreign Office states that the British subjects of all 
races in Siam placed at the disposal of His Majesty’s 
Government 2,250/., on the second anniversary of the 
declaration of war, in order to purchase a fighting 
aeroplane, and add that they hope to provide another 
later. His aes nev ed Government have asked the 
Minister at Bangkok to convey their expression of great 
gratitude for this generous gift, and have informed him 
that the aeroplane will bear the inscription: ‘“‘ Pre- 
sented by British subjects of all races in Siam.”’ 





ene ee ae German Alkali 
industry not in average prosperous 
development of German industries, but has onthe whole 
yielded. unsatisfactory results. An instance of this is 
afforded by the concern called by a misnomer “ Adolf’s 
Glick”; it has been in existence for 10 years and has 
not yet paid any dividend. Last year has been particu- 
larly unsatisfactory, the loss on the year amounting to 
213,396 marks, but the bank credit has during the year 
risen from 220,322 marks in ey? sa he = year to 731,078 
marks, and the loan from the Hope mining concern was 
increased by 842,295 marks, now amounting to 939,353 
marke. The share capital is 4,500,000 marks. 





Committee oN Furst Economy anp Smoke Pre- 
venTion.—An interim report prepared by the above 
Committee will be presented and discussed at a joint 
meeting of the Chemical and ineering Sections of the 
British Association at Newcastle-on-Tyne at 10.0 a.m. 
on Friday, September 8. The field of inquiry has been 
divided up among the following five sub-committees :— 
(1) Chemical and Statistical; (2) Power and Steam- 
Raising; (3) Metallurgical, Ceramic and Refractory 
Material Industries; (4) Carbonisation of Coal; (5) 
Domestic Consumption and Smoke Prevention. Each 
sub-committee has prepared an interim report, indicating 
the lines on which it proposes to work towards the 
preparation of a final report. In order that the dis- 
cussion may be organi on the best possible lines in 
the time available, it is requested that any person wishing 
to take part should communicate with Mr. E. D. Simon: 
20, Mount-street, Manchester, stating the particular 
aspect of the subject upon which he wishes to speak. 





American Macutnery Exrorts.—The great increase 
in exports recently rted from the United States is 
still continuing, the values for May being 21,984,961 dols., 
as compared with 10,214,062 dols. in May, 1915. Gasoline 
engines figured in the ron A total for 1,466,457 dols., as 
compared with 393,079 dols. ; steam engines for 500,322 
dols., as compered with 413,952 dols. ; all other engines 
for 590,114 dols., as compared with 66,824 dols.; an 

of engines for 876,648 dols., as compared with 
66,867 dols. The exports of metal working ome ym | 
in May were valued at 9,935,806 dols., as compared wi 
3,762,567 dols.; pumps and pumping machinery at 
611,438 dols., as compared with 241,224 dols.; and type- 
writing machinery for 968,417 dols., as compared with 
538,451 dols. The value of the sewing machines exported 
in May was, however, only 534,430 dols., as compared 
pg —— dols. In the —— na ended May 31 
this year the exports attain @ following importance : 
Add machines, 956,327 dols., as cnmpened with 
424,316 dols. ; cash registers, 1,314,674 dols., as compared 
with 1,232,798 dols; elevating machinery, 1,367,567 
dols., as compared with 752,467 dols.; gasoline engines, 
9,734,480 dols., as com with 3,932,045 dols. ; steam 
i 13,265,351 dols., as compared with 2,570,790 
all other engines, 6,407,301 dols., as com ith 


dols. ; wi' 
2,574,005 dols.; metal wo: nathinery, 52,849,047 
dols., as com with 24,427,406 dols.; milli 


machinery, 2,425,815 dols., as com with 279,42 
dols. ; gr age — a 7 —— pate as 
com wi »955,154 dols.; pumps an pi 
poe cmv 4,224,081 dols., as compared with £250,008 
dols. ; yen? aay | machinery, 5,589,716 dols., as 
com’ ith 1,922,278 dols.; textile 

2,336,151 dois., as ws with 1,407,364 dols. ; 

wri mavhinery, 7,990,138 dols., as com 
4,521,364 ; and other machinery and 

28,903,231 dols., as corm: 


th 
of machines, 
with 15,954,933 dols. 


The exports of declined from 1,786,993 
dols. to 1,183,790 a 
the rts of sewing machines from 5,659,396 to 


4,995,701 dols. 


machinery, | has 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 16. 

Tue rush of orders for munition and material con- 
tinues; recent orders placed by the Allied Powers call 
for 500,000 tons of billets, sheet bars, bars and forgings, 
to be delivered during the first half of next year. 
domestic orders are now being placed for steel to cover 
contracts which have been placed during the two 
months i for somewhere around 400, tons 
of steel to complete this contracted work. The loco- 
motive concerns, the Midvale concern and the American 
Steel Foundries have contracted for over 200,000 tons 
of the above-mentioned quantity, and the Ford Motor 
Car Company is inquiring for 40,000 tons of fabricated 
steel for a ber of aut bile buildings at Detroit. 
The French Government have contracted for @ to 
of round bars calling for an immense rpg od of material 
which will be made in Alabama, and an Eastern maker 
of munitions will furnish 50,000 tons of rounds for 6}4-in. 
shells for the British Government ; other countries are 
in the market for rails, freight cars, locomotives, steel 
plate and other material ; the order from Japan ——— 
referred to calls for 28,000 tons of ship-plates, which wi 
be enlarged by 10,000 tons. The Canadian Pacific will 
soon have closed for 50,000 tons of rails, France wants 
3,000 freight cars ; some unforeseen difficulties are still 
interfering with the final placing of 20,000 freight cars 
recently reported as having been definitely closed. The 
rail mills are so crowded with work that it is with 
difficulty that orders can be placed with delivery before 
next July ; there is a continual scramble for ship-plates, 
and the estimated volume of inquiries is 60,000 tons to 
cover shipbuilding work, upon which estimates are being 
made; a great deal more tonnage is being anxiously 
inquired for than it is possible for shipbuilders to even 
consider ; the entire market is characterised by feverish 
activity; considerable construction work, involvi 
constructional material, continues to be held in chec 
by war prices and structural material. Prices continue 
to show an upward trend in all lines. 








Srezetron.—Mr. C. M. Schwab, president of the 
Bethlehem Steel Corporation, announced some time ago 
a contemplated expenditure by the Corporation of 
15,000,000 dols. for the improvement of its Steelton plant. 
Improvements in blast furnaces and power plants are to 
be pushed forward to an early completion. The new 
contracts proposed also comprise additional coking plants, 
new rolling mills, and general electrification. A still 

r expenditure, 20,000,000 dols., is contemplated by 
the Bethlehem Steel Corporation on its shops at Sparrow’s 
Point, Maryland. 





Vacuum SprctrocRaPH.—The vacuum spectrograph 
described by Drs. Manne Siegbahn and Einar Friman, 
of the University of Lund, Sweden, in the Physikalische 
Zeitschrift, 1916, 176-178, was specially designed 
for the study of Xt spectra on the lines of Moseley. 
The instrument is self-contained, the slit of 0.1 mm. 
width, the slide and the revolving table supporting the 
crystal to be examined and the photographic plate 
being placéd within a cylindrical box of brass, 30 cm. 
diameter, 8 cm. high, 6 mm. wall thickness, which is 
evacuated with the aid of a molecular Gaede pump. 
A tube connects the box with the X- bulb, the rays 
ong through a perforated lead cylinder into the box. 
he ‘salt to be studied is rubbed on the face of the 
antikathode of copper, which is filed off after each 
test; yet the spectrum of the last-used substance is 
always faintly visible in the su uent test. The ed 
of the slit (of lead) are coa with gold. Hav: 
previously studied the K-lines of a large stnber 
metals, Siegbahn and Friman examined with the new 
vacuum spectrograph ——— the L-lines of the rare 
earths, pure materials ing been placed at their 
disposal by Carl Auer von Welsbach. The important 
result of the investigation is that all the atomic numbers 
from 59 (praseodymium) to 73 (tantalum) are now filled 
up, with exception of 61, and that these numbers are 
in ment with the chemical determinations of the 
atomic weights of the respective elements. 





Tae Trape or WEI-HAI-wet.—The trade of Wei-hai- 
wei, says the London and China Telegraph, has not 
suffered from the war as much as the merchants might 
have anticipated at the end of 1914. Exchange was 
against the import trade, which was also affected by the 
enhancement in the price of the chief articles of import, 
such as sugar, flour, cotton yarn, &c.; but there was a 
good export trade in groundnuts, groundnut kernels and 
groundnut oil, and this increase was due to certain 

laces in Chinese territory situated beyond Tsingtao 

ving shipped their products to Wei-hai-wei instead 
of to the former port. The imports, it is not surprisi 
to learn, showed a considerable decrease. The lack o: 

ipping and high freights due to the war is sufficient to 
account for this. It is satisfactory to learn that the 
eo farm established by the British-American 
T Company had a better year than during 1914. 
Afforestation is proceeding apace. The island, with the 
exception of the golf links, is now covered with fir trees, 
by which its appearance has been much improved. 
re is no regular afforestation staff, and such work as 
been done has been carried out by Chinese coolies 
under the immediate supervision of the inspectors of 
police. It would also a from the report that in 
its of the Administration progress is the 
On the whole the government of our 
Chinese possessions is eminently successful. The natives 
are permitted to live their lives in their own way without 
undue interference, subject only to such restrictions as 
are necessary to enforce law and order. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The market has an 
irregular tendency, due in a large measure to the un- 
certain character of the export trade. Collieries are not 
able accurately to estimate for any lengthy time ahead 
the probable calls upon them in this direction, and 

is causes considerable variations in the quantities 
available for the home consumers. House coal con- 
tinues in fair demand, and collieries are quite depleted 
of stocks. Delays are common, as private wagons are 
taking most of the production. t hard steams 
remain very strong, and here, again, there are no stocks 
at pits. e bee both for home and export business 
is equally good, though considerable difficulties are 
experienced in the latter section through the scarcity 
of and the licensing regulations. Cobbles, nuts 
and slacks are freely sought, the latter having stiffened 
up somewhat during the last few days. Works and 
railways are r to secure their winter reserves, and 
they are now being steadily built up. Blast-furnace 
coke still finds an excellent sale, at the full values. 
Prices for inland sales of all classes of fuel remain un- 
changed, but for the neutral trade there are repeated 
variations. Quotations:—Best branch hand-picked, 
20s. 6d. to 21s. 6d.; Barnsley best Silkstone, 17s. 6d. 
to 188. 6d.; Derbyshire best brights, 17s. 6d. to 18s. 6d. ; 
Derbyshire house, 16s. to 17s. ; best large nuts, 15s. 6d. 
to 16s. 6d.; small nuts 15s. to 16s.; Yorkshire hards, 
16s. 6d. to 17s. 6d. ; Derbyshire hards, 16s. to 17s. ; best 
slacks, 12s. to 138. ; seconds, 10s. 6d. to lls. 6d. ; smalls, 
8s. to 98. per ton. 


Iron and Steel.—There is a briskness in all departments 
of the Sheffield trade, and firms report they have more 
orders on their books than they can cope with for many 
months ahead. As a matter of fact, many orders have 
been declined. Finished goods of all descriptions meet 
an exceptionally good demand but, as in other directions, 
manufacturers are eng: upon the maximum output 
and cannot undertake further liabilities for immediate 
delivery. The activity prevails in the overseas as well 
as in the home trade. e British Colonies and neutrals 
are big customers for saws, edge tools, files, cutlery, spoons, 
forks, and all classes of manufactured steel. From the 
United States large orders arrive for the better qualities 
of cutlery and plate. A pressing need of files for Army 
purposes keeps this industry very busy, and a greater 
number of women are being drafted into the works to 
increase the output of the smaller sizes. Colonial and 
foreign trade for files, twist drills, milling cutters, reamers, 
boring tools, &c., shows a temporary slackness, but this is 
artificial and has been produced by the new regulations 
which require export licences to be obtained before 
consi ents can sent abroad. One effect is to add 
still further to the heavy burdens which have already 
fallen upon the clerical staffs. In the raw material 
market matters are not very satisfactory. During the 
last few days there has been a deadlock between makers 
and consumers. The maxima muddle is the cause of 
the trouble. The Derbyshire firms, who chiefly supply 
the Sheffield works with common irons, received a letter 
some little time ago from the Ministry of Munitions 
authorising them to charge an additional 5s. for foundry 
iron. In the official list which has just been published 
only the names of the Staffordshire, Lincolnshire, and 
Northamptonshire makers were mentioned as entitled 
to the increase, and nothing was stated of the Derbyshire, 
Leicester, and Nottinghamshire brands. Buyers desire 
to hold Derbyshire makers to this official list, and contend 
the maximum is 87s. 6d. as arranged under the first 
scheme, but the Derbyshire makers are aes this 
figure and demanding the full 92s. 6d. e result is, 
business has been at a standstill for some days, and there 
is no immediate —— of the matter being cleared up. 
With regard to the other brands, it is worthy of note that 
there is a decreased tonnage of Lincolnshire foundry on 
offer, the reason being the greater efforts which are put 
forward to augment the supply of the much more wanted 
basic. Hematites are coming forward in bigger quanti- 
ties, though the delivery of mixed brands still leaves 
room for improvement. The eral consumption of 
steel-making irons is very heavy. Basic billets are very 
hard to obtain for all work outside munitions. The 
Government has invited makers to cha found 
furnaces to basic iron, and the result is awaited wit 
interest. 





Cuttery.—We have been doing pretty well this year 
in the matter of our cutlery exports, the value of the 
shipments for the seven months ended July 31 having 
been 369,305/., as-compared with 306,423/. in the corre- 
ay gr of 1915, and 451,428/. in the corresponding 
period of 1914. We may add that the value of the 
shipments for July was 65,493/., as compared with 
47,7831. in July, 1915, and 71,225/. in July, 1914. The 
United States are buyers of British cutlery to a fair 
extent, the exports to that quarter for the first seven 
months of this year being valued at 28,5771., as co: 
with 21,8437. and 44,9077. Australia, however, is the 
age purchaser of British cutlery. The colonial demand 
‘or the first seven months of the last three years is 
indicated by the following values :— 


Colonial Group. rae. 1915. a 
£ 

South Africa ©... 1. 36,461 34,656 35,814 

British India... -» 87,490 38,214 51,589 

Australia . 113,030 86,206 96,424 

New 25,470 19,164 19,461 

42,580 30,801 44,526 


The imports of British cutlery into Argentina to July 31 
were valued at 6,355/., as compared with 6,874/. ; those 
to France, at 10,379/., as compared with 6,292/.; and 





: those to Brazil, at 9,334/., as compared with 11,384/. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-iron Market.—Still there is no evidence 
of any resumption of business in the Glasgow pig-iron 
warrant market, and meantime the stocks in store remain 
at or about 1,000 tons. 

Sulphate of Ammonia.—At a meeting of the Central 
Executive Committee of the National Farmers’ Union 
of Scotland held at the end of last week, a reply from 
the Fertilisers Committee regarding the future supply 
of sulphate of ammonia was submitted, and after some 
discussion it was decided that the attention of all the 
different branches should be directed to the present 
conditions upon which supplies could be obtained. 
Agriculturists generally present at the conference con- 
vened by Lord Provost Sir Thomas Dunlop are taking 
the matter up with much spirit. 


Scotch Steel Trade.—Both last week and this a large 

reen of the local steelworkers have been on 
oliday, the sectional system having given the experi- 
ments on entirely satisfactory results. The temporary 
cessation of activity has permitted of a considerable 
a t of ry repair work — undertaken. 
Industrial conditions, therefore, have shown a slight 
slackening off, although by the end of this week it is 
confidently expected that it will be “ full steams ahead ”’ 
once more. roughout the entire width of Scotland 
the production of war material—steel bars for shells, 
sections and plates for the Admiralty—forms the bulk 
of the output, so that it was only in cases where heavy 
repairs were necessary that the works were closed, this 
being avoided wherever possible by letting the employés 
off in sections. Without hesitation one may say that 
the demands of Government will continue unabated so 
long as the war lasts, the requirements being as insistent 
as' ever. As in every other branch of trade, export 
business to neutral countries is practically at a stand- 
still, the Government restrictions being stringently 
enforced. Prices are firm, and any change will be a 
further advance. Ship plates remain at 15. per ton 
and up; boiler plates, 167. net, f.o.b.; and angles, 
141. 5s. or thereabouts. 


Malleable Iron Trade.—Little change falls to be noted 
in connection with the malleable iron trade—makers 
continuing to be busily employed upon Government 
contracts to the almost complete exclusion of ordinary 
mercantile business. During last week quite a number 
of works took holiday on the sectional plan, but now 
all are fully started up again, and the greatest —— 
prevails. Makers are finding it increasingly difficult 
to supply other than a few sizes of bar iron, and in con- 
sequence a# certain stiffening of prices seems inevitable, 
but although this will affect export it will not likely 
make much change in the home market. For export 
“Crown” bars are now quoted 14/. 5s. per ton f.o.b., 
and up, according to grade, while the home rate remains 
steady at 141. 12s. 6d. less 5 per cent. 


Scotch Pig-iron Trade.—The continued demand for 
pig-iron of all grades, particularly for hematite, is respon- 
sible for the remarkable amount of business which is 
being put through, nor is there any appearance of the 
least easing off, and as quickly as it can 





produced the 
entire output of hematite is taken up by the local steel- 
works doing Government work. Meantime, however, 
foundry iron, especially the No. 1 brand, becomes daily 
scarcer, and it is with difficulty that supplies can be 
obtained. There is no present indication of any lower- 
ing of price. Unless where — of pig-iron are 
required for the Allies, export trade may safely be said 
to be non-existent. 

Munition Workers’ Holidays.—Following the issui 
of the report of the Government Committee changel 
with the consideration of the relay system of holidays 
for munition workers generally, Mr. Arthur Henderson, 
M.P., who was appointed Chairman of the Committee, 
has just ren: Be: oe a@ very strong appeal ing that 
compliance with the finding of the Committee be rigidly 
adhered to. Mr. Henderson, while emphasising the fact 
that the Committee had decided that to grant holidays 
in relays was practically impossible, expresses the view 
that the members were thoroughly that a week- 
end rest for munition workers is absolutely essential. 
He points out, however, that the exigencies of the war 
require a rigid adherence to the recommendation of the 
Ministry of Munitions, and that in fixing the earliest 
possible date on which workers may be freed for a brief 
holiday the Committee has taken every possible phase 
of the matter into most earnest consideration. Like the 
Commander-in-Chief himself, the Committee is deeply 
appreciative of the valuable assistance rendered by the 
munition workers, both on the Clyde and elsewhere 
throughout. the pountry, and feels assured that the 
present appeal will not be lightly regarded by any one. 





AustraLian Rrvers.—As compared with other 
countries, New South Wales has few inland waterways, 
being dependent upon railways and ocean shipping as 
the principal means of transportation. On the coastal 
rivers of the State there is some traffic apart from vessels 
trading between the river ports and Sydney; but the 
extent of this traffic is not known. On the inland rivers 
there is a considerable traffic after a season of good 
rainfalls. The Murray is navigable for about 150 miles 
above Albury, or 1,590 miles from its mouth. Its 
tributaries, the Kyalite and the Wakool, are navigable 
for some 400 miles, as far as Deniliquin. The Murrum- 
bidgee and the Lachlan vide miles of navigable 
waterway. The Darling is navigable in times of freshets 
as far as Walgett, 1,758 miles from its confluence with 
the Murray. Altogether the Murray system provides 
4,200 miles of waterway more or less navigable. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Under the conditions pre- 
vailing, business in Cleveland pig-iron must be regarded 
as on a fairly good scale, though with iron unpurchasable 
for the last quarter of the year operations are confined 
to ments for September supply. Rather con- 
siderable sales have been made to Scotland. Local con- 
sumers are well bought, and are receiving supplies with 
satisfactory arity. For home consumption No. 3 
Cleveland pig, No. 4 foundry, and No. 4 forge all stand 
at 87s. 6d., and No. 1 is put at 91s. 6d. It is stated 
that No. 3 is obtainable at 95s. from makers for ship- 
ment to France, but the generally recognised export 

uotation is 97s. 6d. No. 1 is quoted at 102s. 6d. ; 

o. 4 foundry, 96s. 6d.; and No. 4 forge 95s. 6d. for 
shipment abroad. 


Stocks of Cleveland Pig-iron.—Stocks continue to be 
steadily drawnupon. The quantity of Cleveland pig-iron 
in tho public warrant stores now stands at 16,447 
tons, composed of 16,061 tons of No. 3 quality, and 386 
tons of other kinds of iron deliverable as standard. 
Since August 1, 7,369 tons of No. 3 have been with- 
drawn, and 16 tons of standard iron have been added— 
a net decrease of 7,353 tons. 


Hematite Iron.—Conditions in the East Coast hematite 
branch of trade are not favourable to new business. 
Producers are fully sold to the end of the , and it is 
very difficult to arrange new contracts. ope is enter- 
tained that the output will be increased before long by 
the blowing in of additional furnaces. In the meantime 
allocations are e in such a manner as to meet all 
essential home requirements, and the needs of our Allies 
are dealt with according to ency. For home con- 
sumption and for shipment to France Nos. 1, 2 and 3 
stand at 122s. 6d., but there are consumers in France 
quite prepared to pay - to 142s. 6d. for any odd lots 
merchants may have hel a to the control period. 
For general export mixed Nos. are quoted 140s. and 


upward. 
Shipments -- Pig-iron.—Shipments of pig-iron from 
the port of Middlesbrough may be regarded as satis- 


factory. Clearances to France are on a good scale, and 
a few parcels are going to Italy, but the latter is drawing 
most of her supplies from America, With a day’s load- 
ings yet to add, shipments for August are returned at 
52,252 tons. The total clearances for July amounted 
to 54,311 tons, and the d tches for August last year 
were officially given at 43,098 tons. 


Coke.—Owing to curtailment of shipments, there is a 
very ample supply of coke to meet the heavy local 
demand. Quotations show no change. Average blast- 
furnace kinds continue readily to realise 28s. at the 
ovens, and up to 30s. 6d. at the ovens is asked for 
qualities low in phosphorus. 

Foreign Ore.—Business in foreign ore is practically 
at a standstill, due to consumers having large and 
steadily accumulating stocks, and consequently not 


wen Teg moro to make further purchases. eavy 
supplies are coming regularly forward, the imports to 
the Tees for August inst, running contracts being in 


the neighbourhood of 225,000 tons. Sellers are not at 
all disposed to lower prices. With rubio, of 50 per cent. 
quality, round about 21s. f.o.b. Bilbao, and steamers 
from that port to the Tees commanding 18s. 6d. in the 
me market, the ex-ship Tees pelos of best rubio ore 

ould be 39s. 6d., but the recognised market quota- 


tion is 38s. on the basis of the official 17s. Bilbao- | The 


Middlesbrough freight, the rate at which controlled 
consumers continue to be privileged to arrange convey- 
ance of the ore. 


Manufactured Iron and Steel.—As regards the finished | these 


iron and steel trades, manufacturers are still too busily 
occupied with Government work to pay much attention 
to ordi commercial business. Quotations are well 
maintained. Common iron bars are 131. 15s.; best 
bars, 14/. 2s. 6d.; double best bars, 14/7. 10s.; treble 
best bars, 147, 17s. 6d.; iron ship plates, 131. 10s. to 
141. 10s.; iron ship angles, 13/. 15s.; iron ship rivets, 
171. 108. to 181. 108., according to diameter; packi 
iron and steel (parallel), 10. ; king iron and stee 
(tapered), 12/. 58.; steel bars (no test), 147. 108.; steel 
ship plates, 111. 10s.; steel ship angles, 11/1. 28. 6d. ; 
steel ship rivets, 201. ; steel hoops, 16/. 10s. ; steel strip, 
17l.; steel joists, 11/. 2s. 6d.; heavy sections of steel 
rails, 10%. 178. 6d.; and steel ‘railway sleepers, 12/. 





Lonpon ScHoot or Economics sawp POLmTICAL 
Screnct.—The lectures on railway and cognate sub- 
jects at this school, session 1916-17, will commence on 

ursday, October 5. Courses of lectures on other 
subjects are also announced. A series of inaugural 
lectures also takes place from October 5, dealing with 
the war and after-war problems. Full particulars ma; 
be obtained from the Secretary, Clare Market, Fervugel- 
street, Kingsway, W.C. 


A 204-1n. Rotrive Mriit.—The Lukens Iron and Steel 
Com , Coatesville, Pe lvania, have recently 
installed a rolling mill capable of producing finished 
plates 192 in. wide. The rolls are 208 in. long by 34 in. 
in diameter. The largest mill in Europe is said, by 
Mr. A. F. Huston, president of the Lukens Company, 
to be that at Witkowitz, in H » which has 178-in. 
rolls, and the in Great B: are, ing to 

"s steel 
to the 





the same authority, the 168-in. rolls at Dalzell 
works. Pr new mill — te plates up 
limit of transport possible wi present | 
gauge of the American railways. 





NOTES FROM THE SOUTH-WEST. 

_ Cardiff—Only a restricted business has been passing 
in steam coal at Cardiff, week-end influences and scarcity 
of supplies rendering new transactions difficult. There 
has been no indication of the heavy requirements of the 
authorities bei modified; on the cont . Tecent 

ressure appears likely to continue. The best Admiralty 
Coo steam coal has been, to some extent, nominal ; 
secondary qualities have made 41s. to 42s. ; Monmouth- 
shire Black Veins, 41s. 6d. to 42s.; ordinary Western 
Valleys, 41s. to 41s. 6d.; Eastern Valleys, 39s. to 41s. ; 
best bunker smalls, 29s. to 30. ; and smalls, 208. to 
25s. per ton. In bituminous coal, best households have 
made 25s. 6d. to 28. 6d. at the pits; No. 3 Rhondda 
large, 378. to 388. ; smalls, 29s. to 3le.; No. 2 Rhondda 
large, 33e. to 35s. ; and No. 2 smalls, 23s. to 24s. per ton. 
The latest quotation for patent fuel has been 45s. to 50s. 
per ton. Special foundry coke for export has brought 
62s. 6d. to 65s. ; good foundry coke, 50s. to 52s. 6d. ; and 
furnace coke, 50s. to 55s. per ton. 


Western Trade Matters—The Ross and Monmouth 
Railway Company has paid an interim dividend at the 
rate of 1} per cent. per annum upon its ordinary shares.— 
The dividend of Guest, Keen and Nettlefolds, Limited, 
for 1916 is announced at the rate of 15 per cent. per 
annum; a similar dividend was distributed for each of 
the four preceding years; an addition of 100,0001. was 
made last year to the reserve, provision being also made 
= eT ao wa Finance Act liabilities.—Furness, 

ithy ., Limited, have acquired a preponderati 
share interest in the Prince Line, Limited. The Prince 
Line, whose registered office is at Newcastle-on-Tyne, 
owns 42 steamers with ae eqaneenss displacement of 
275,520 tons. Its authori capital is 1,000,000/., 
of which 601,405i. is paid a steamship Prophet, 
5,700 tons deadweight, built at Newcastle-on- in 
1912, and owned by Evans and Reid, Limited, Cardiff, , 
has been sold to the Mitre Steamship Company, Limited.— 
The steamship St. Nicholas, 6,300 tons deadweight, 
built at Sunderland in 1901, has been sold for 80,3001, ; 
she was sold for 25,0001. in March, 1914.—The Bristol 
Wagon and Carriage Works Com » Limited, pays 
5 per cent. for the past financ’ , 4,9901. being 
carried forward.—The Astley and Fyldealey Collieries 
pay dividends of 15s. per share upon the f i 
12s, per share upon the y paid ordinary 
the past 12 months, 5, . being 
and 5,862/. carried forward.—The final profits of the 

y, Limited, for 1915-16 are 


Fernhill Collieries Compan 
returned at 44,874/., as com with 28,500, in 1912, 
43,9901. in 1913, 32,0087, in 1914, and 39,0851. in 1915 
rovision being made for excess _— duty). The 
ividend for 1916 is at the rate of 20 per cent., as com- 
pared with 16 cent. in 1912, 1913 and 1915, and 10 
ra cent. in -1914.—The Bedwas Navigation Colliery, 
imited, has decided to pay an interim dividend of 
6 per cent. per annum upon ite preference and 10 per 
cent. per annum upon its ordinary shares; the Bedwas 
is a new und ing.—The Penarth Harbour Dock and 
Railway Company, Limited, will pay a dividend of 5} 
per cent. September 6.—The tonnage of vessels ree | 
ilford Docks in the half-year amounted to 468,12 
tons gross and 201,174 tons net, as against 183,895 tons 
gross and 199,169 tons net in the co six 
months.—A of maize recently arri at Bristol 
from the Argentine ublic ; the amount of the invoice 
was 69,2731., of which the maize only accounted for 
18,826/., the remainder being represented by freight.— 
The London and Northern Steamship Com has been 
bought up by Messrs. Co., Cardiff. 
company’s fleet consists of 16 steamers of about 
92,000 tons a The nr has hitherto 
been b essrs. Limited, 
Bi te-street, London, and it is that 
are to be continued. Messrs. Pyman, 
Watson and Co. have considerable interests in steamers, 
as well as in South Wales collieries. They are large 
coal factors, while they carry on an extensive ship- 
broking business. Mr. director of the 
and rt Patent 


ited, 
Ffaldan Collieries Com , Limited, the Port Talbot 
Graving Dock and Shipbuilding Company, Limited, th 
Pyman Steamship Company, the Raith 
waite Steamship Com » Limi 


was only 14 per cent. 





MrtiwaicHts’ SreeD AND Powrr CALCULATING SCALE. 
Gon Linnie, Sa Lontunaitoueeh, E.C. ~- eel 
, “Un, & 0! 
S sists epectal elie rule inbeniod See uniltecighte’ ane” Ts 
enables the pulley diameters and belt sizes for differen 


directly. The rul 
printed. Tt is sold at 


: 
Phe 


ls. 6d. ; sent post free for le. 8d. 





Trarric oN THE Rutre—Herne Canat.—The canal 
section Rhine—Herne was finished just before the war. 
It forms one of the side links of Rhine—Elbe ‘canal 


eS ae load. the year 
goods i ,000 tons passed this 
more half‘of this bulk being coal, Pusies 
1915 this figure rose to 3,300,000 tons. The traffic 
fncilities for the foading and” 

k 
Moitanagie 
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PILE-DRAWING AT THE SITE OF THE THAMES IRONWORKS. 


(For Description, see Page 198.) 
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ROAD TRAFFIC. 


Tue development of highway traffic is probably 
ot greater importance in this country than in most 
others, in view of the very short average length of 
haul. With short hauls terminal charges, especially 
when these involve a transhipment from one class 
of vehicle to another, constitute a large fraction of the 
total costs. This fact is frequently forgotten when 
comparisons are made between ton-mile charges by 
rail in America, Germany, and in this country. 
Unfortunately many writers on such questions do not 
realise that a thorough understanding of the statistics 
of any industry is impossible to anyone not intimately 
acquainted with it in detail. As a consequence 
the aphorism that there is ‘‘ nothing so fallacious 
as facts, except figures,” finds daily exemplication 
in the effusions of many popular writers on 
economic questions. Rail charges in this country 
are no doubt high when reckoned per ton-mile, but 
as the average haul is short, these c are 
responsible for only some 12 per cent. of the total 
costs of distribution. 

Since, however, heavy mineral traffic carried at 
very low rates is included in this average, the burden 
is undoubtedly in many cases much heavier than 
this figure would convey. As a consequence we have 
had ardent advocates of a great extension of our 
canal system, but in this country, with no great 
internal natural waterways to be coupled up by 
relatively short lengths of artificial channels, it is 
difficult to make out a plausible case for the policy. 
Much more is to be hoped from the further develop- 
ment of mechanical traction on our highways, 
although provision for this will necessitate, no 
doubt, a very heavy capital expenditure. To carry 
really heavy and fast traffic, the road foundation 
should be about 10 in. thick, whilst, as a matter 
of fact, a large proportion of the 235,000 miles of 
our roadways have no proper foundation at all. 
The capital expenditure which would be necessary 
to bring up the whole of the main-road mileage to 
the high standard desiderated has been estimated at 
between 250 and 300 millions sterling. 

Hopes have been held out that the ultimate 
result of this expenditure may not necessarily be 
a permanent increase in the annual cost of our 
roadways. In certain cases this would appear to 
have been realised, as Mr. J. 8. Brodie has stated 
that the 89 miles of roadway under his control at 
Blackpool cost 74.831. per mile per annum in 1906, 
whilst owing to the reconstructions he has since 
effected the cost fell to 43-061. per mile in 1915. 


‘The figures for the country as a whole are, however, 


much less promising. According to the report of the 


204| Road Board* just issued, the expenditure on road 


maintenance, in the case of and Welsh 


cassagestnonbesooonssesoose 205 boroughs, rose’ from 1,967,6201. in 1908-9 to 
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. is not much more than one-third of what it is in 


the country districts. -Of course in connection with 
these figures it must be remembered that a very 
large mileage of highway is now traversed by 
traffic far in excess of the strength of the roadway, 


5|and maintenance costs are thus exceptionally 
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heavy. In such cases, as at Blackpool, reconstruc- 
tion would sensibly reduce the annual charges. 

In contrast to the estimated capital expenditure 
needed for the complete reform of our highways the 
7,250,0001. so far raised by the Road Board appears 
almost insignificant, but of course local authorities 
were also investing largely in road improvements 
until the fateful August of 1914. Considerations of 
national policy have now put a term to the floating 
of municipal loans, save for exceptional reasons, 
amongst which road reconstruction has not com- 
monly been included. It has further been decided 
to cease the payments hitherto made to the Road 
Board out of the sums received by the Treasury from 
petrol and motor carriage licenses, so that, for the 
present, the sole income of the Board is derived 
from the interest on their accumulated funds. 
Indeed, the Retrenchment Committee, in their 
report issued last September, advised that no further 
grants at all should be made by the Road Board 
for highway improvements whilst the war lasted, 
but on pressure from the local authorities this 
recommendation was withdrawn in favour of 
another by which the aggregate of the new grants 
and loans made is limited to 200,0001. for the 
year 1916-17. The amount the Road Board have 
to their credit still available for such grants is about 
2,500,0007. As stated, all receipts from the Treasury 
have now ceased, so the income of the Board, which 
amounted to 1,620,974/. in 1915, will, it is estimated, 
be reduced during the current year to 135,0001., 
of which 97,0001. will be required for the costs 
of administration. The Treasury payments to the 
Board, it should be noted, were drawn entirely 
from the motor spirit duties and from the licences. 
The former brought in 898,041/. in 1915 and the 
licences 630,3251. 

Though its income has been so seriously reduced 
the Road Board continues to do most valuable 
work. Its organisation has proved ‘of the utmost 
utility to our Military and Naval authorities and to 
the Ministry of Munitions. On their behalf the 
Board has supervised the construction and main- 
tenance of many miles of new road. It has, further, 
on. behalf of the same departments, arranged with 
highway authorities for the improvement of certain 
public roads to suit military needs, and has also 
settled the amounts payable by the Army Council for 
damage caused by the extraordinary military traffic. 
In all, for the three departments named, the Board 
has superintended the expenditure of over a million 
sterling. In certain cases where improvements made 
on behalf of the military were at the same time 
overdue on behalf of the ordinary requirements of 
the highway, part of the cost has been borne by the 
local authorities. 

The Road Board have, moreover, continued their 
experiments in road-making, the advantage of which 
will be reaped when normal conditions are restored. 
There have been repeated instances of roads con- 
structed—nominally, at any rate—to the same speci- 
fications giving very different results in practice. 
Materials which have stood well as laid by one 
authority have gone to pieces in no time when used 
elsewhere. A knowledge of the why and wherefore 
is obviously of the utmost importance, and it is 
accordingly very desirable that this period of en- 
forced inactivity in actual road reconstruction 
should be utilised to the fullest in determining the 
factors which lead to unexpected failures. A small 
expenditure now on experimental work may mean 
the saving cf millions later on. This is fully realised 
by the Road Board, which has continued during the 
year the experiments with their road machine. The 
apparatus is under the control of the National 
Physical Laboratory. It consists of a circular con- 
crete track 2 ft. wide and 34 ft. in diameter. This 
forms a foundation on which samples of the bitu- 
minous carpets used to take the wear of macadam 
roads can be, laid. The surface thus prepared is 
subjected then to a heavy rolling load imposed by 
an eight-wheeled vehicle or frame, the speed of 
which can be varied from one mile per hour u 

The wheels are 3 ft. 3 in. in diameter by 3 in. wide, 
and each is independently driven. -In the main 
test, made generally at a speed of 6 miles per hour, 
the load imposed is equivalent to 470 Ib. per inch 
of tyre width, but in a first preliminary run, made to 
consolidate the carpet, the speed is reducéd to 
1 mile per hour and the load increased to about 
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TABLE SHOWING RESULTS OF TESTS OF ROAD SURFACES MADE AT THE NATIONAL PHYSICAL LABORATORY. 











Test No. pe a ag a 10 12 
Particulars of Material - - Bit uminous Sand Carpets | using Residual Bitume n. 
Make of Bitumen .. _ rp Mexphalte Se | Aztecphalte 
By whom Laid F _ ony lon | Sutton (Gurtey) Urban Essex C.C. and | Messrs. Constable, Hart 
| mpany Dist uncil Messrs. | and Co. 
| | Constable, + y and Co. 
| Bitumen per cent. os 13 0.8 14 
Proposed 1 | Filler per cent. ..| 14.5 (Portland Cement) | 20 (Portland Cement) | 4.05 Blue , 4 Lime 8 (Portland Cement) 
Composition of Mixture | Sand per cent. . 72.5 67 85.15 (ean and Lime- 78 (Sand and Limestone 
| | Bitume t 12 11.75 —* sy 
m per cen . 4 
| By analysis { Sand and Filler per cent 38 88.25 88 86 
( | Passing 200 mesh sieve 15 19 5 14 
. ay ee a 16 7 7 8 
eta “Wie 13 4 10 7 
Grading of Sand and Filler » 50 ” 25 33 68 | 50 
” 40 ” 8 25 8 | 13 
eo 30 ” 7 2 1 1 
Retained on 30 ,, 16 10 1 
Method of Mixi ++} — | Batch Mixer Batch Mixer a ’ ae Mastic ue Mixer 
Temperature tr é Deg. F. : 380 + 
gompereiee of Deg. F. | 260-350 210- 
Method of Sainay Snsiaation’ — | Tamping and smoothing Tamping on Sams dengue ae oo smoothing — and Pivittlitng 
Amount of Consol! Considerable Considerable Small Considerable 
Result of { Consolidation (slow ) -. | Tons per yard width 4,550 4,716 5,370 6,144 
Test Wet Stage (6 m.p.h. appease mately) ..| Tons per ~~ d width ‘before’ 212,100 | 124,700* 25,960 458,200 
| excessive 
( During Consolidation Stage 0.02 in. 0.00 in. 0.12 in. | 0.03 in. 
During Wet Stage 0.08 in. 0.07 in. 0.07 in. 0.05 in. 
Deformation of Surface obtained from Sections of the Test{ | Total 0.10 in. 0.07 in 0.19 in 0.08 in. 
road | Per cent. Deformation on | 5.6 4.7* 12.7 | 5.3 
original Thickness of Surface | 
| When Laid o* “| 2.10 2.11 | 1.82 1.97 
Specific Gravity At conclusion of Test. oe 2.12 2.13 | 1.94 2.08 
By calculation (voldless) add 2.28 2.31 2.24 2.21 
Per cent. Consolidation ? | nee eens | s% 2.0 Be | 5.6 
en . 9. 3.1 | 12.2 
Per cent. of Voids .. { At conclusion of Test 7.5 8.5 15.5 | 6.25 
Absorption of Water -.| Percent. .. 2.5 2.6 7.4 t 


* Not including test 


after patching. t This test is ‘still | proce coding. 





750 Ib. per inch width of tyre. As representing | |evidence of the precedence of the weapon over the | and porcelain of a quality suitable for chemical ware 
the most trying condition possible the roadway is | implement of peace. The wonderful awakening of | and combustion tubes is now being made by Messrs. 
kept wet throughout the whole run and the tempera- | the nation to the necessity of a vast improvement | Doulton and by the Royal Worcester Porcelain 
ture is maintained at about the summer average, as |in our educational and industrial methods gives Company. Of course, the deficiency of dyestufis 
bitumens are then in a softer condition, The test hope that even in the almost overwhelming cata- | is still far from being made good, but this matter 
is continued until the roadway has become so | \clysm of to-day we may once again find ‘some | | is one of no extraordinary urgency. 
rough that the vibration is excessive. soul of goodness in things evil.” It is at least note-| The war has undoubtedly had a great educative 
Particulars of the results of four tests are given | worthy that prominent labour leaders have publicly | effect on those set in authority over us. When the 
in the report and are summarised in the annexed | admitted that certain of the trade union restrictions | National Physical Laboratory was founded the 
table. The differences of the wearing qualities of | of the past were neither ethically nor economically | | maximum assistance the Treasury was prepared to 
carpets of nominally the same construction are, it | ' defensible, and similarly it is to be hoped that | promise was a contribution of 4,000/. for a period 
will be seen, very great, and are particularly striking employers have learnt that high rates of wages jet five years. This has since been raised to 7,000/., 
in the case of tests Nos. 11 and 12. Here the carpet 'need not necessarily imply high labour costs. | which appears almost insignificant when contrasted 
' failed completely in test No. 11 after a traffic of | Again, firms have in the national interest been with the 100,000. per annum received from the 
but 25,960 tons per yard of width; whilst in the | ready to interchange dearly bought knowledge and | United States Government by the Bureau of 
next test, with not very great changes in the) | experience, and the spirit of co-operation thus | Standards at Washington. Fortunately the relative 
materials, 458,200 tons were carried. Four causes | started may do much to facilitate the schemes for incomes of the two institutions are in no way 
are suggested for the failure in the first case, viz.,| scientific and industrial research which are now | indicative of the relative value of the work done. 














an unsuitable mixture, the filler being insufficient ; 


too low a temperature of laying: insufficient | 


initial consolidation ; 
of bitumen. In the second test it is noted that 
the method used in mixing the material was slow 


and not that usually employed in practice, but if | 


any considerable proportion of the enhanced life 
is due to this it would be cheaply gained even if 
the labour cost were much greater than usual. | 
The report further states that the temperature of 
mixing and laying was also higher than customary. | 

Although the discrepancy is less in the case of | 
experiments 9 and 10, yet it is still very considerable, | 
the one surface having nearly double the life of the 
other. An attempt was made to extend thé life 
of the surface in test No. 10 by patching, but 
although the patches held the roadway failed else- 
where. With good carpets the surface, it is stated, 
remains smooth and polished until the traffic taken 
exceeds 200,000 tons per yard width; wave-like 
markings then appear and extend until the surface o 
becomes so rough as to cause excessive vibration. 

Of course it is not maintained that the conditions 
of road traffic are exactly reproduced in this ma- 
chine. Indeed, experience at Paris some years since | 
showed that surfaces from which horsed traction was 
entirely excluded wore much better than much less 
heavily travelled streets over which the traffic was 
of a mixed character. Neveriheless the indications | 
obtained from the machine are probably relatively 
correct and show with reasonable accuracy the 
comparative values of different materials and _ 
methods of construction. 


INDUSTRIAL RESEARCH. 

Ir is commonly admitted that many of the arts 
of peace have originated in the necessities of war. 
The sword may naga Ah be ultimately beaten | 
into a ploughshare, but the very possibility is | 





and too small a percentage | 


| being promoted by the Advisory Council for Scien- | |'There would indeed appear to be in such matters a 
tific and Industrial Research appointed last year. |law of diminishing returns comparable with that 
The first report of this Council has now been | held to apply to investments of capital in new 
issued, and shows that much research work likely industries. Later investments, it is maintained, 
| to be of permanent advantage to the nation is in| never receive the same returns as were reaped by 
progress. Some of it, of course, was undertaken | the successful pioneers, but this fact has never been 
to supply immediate necessities due to the war.| held as an argument against the fullest possible 
| For example, out of 100 kinds or more of optical! development of an industry, and the same rule will 
glass, but a couple of dozen varieties were hitherto | apply to expenditure on industrial research. 
made in this country, and there was an equal | Whilst the National Physical Laboratory, as 
dearth of the special glasses used for apparatus in | stated, had to be content at its inception with the 
physical and chemical laboratories. Magnetos were | small grant mentioned above, the Advisory Com- 
practically wholly imported, and but one-tenth of mittee had at their disposal last year 25,0001., a 
the dyes needed for our textile trades were of | sum which for 1916-17 will be increased to 40,0001. 
domestic origin. Zinc, again, though smelted The figure is still well below the Washington 
largely from ores originating within the Empire, | precedent, but the progress is marked. 
was almost wholly obtained from sources under! The Council have decided for the present, at any 
German control. Various special kinds of patie rate, to devote the whole of their resources to the 
were also imported, and, moreover, the Seger cones | promotion of applied science, this field being that in 
a for regulating the furnace temperatures in our which thiscountry has long been somewhat backward. 
wn potteries were also obtained from Germany. | In part it would seem that the Council hope, by strik- 
On the outbreak of hostilities much inconvenience ing object lessons, to convince manufacturers of the 
arose accordingly in many industries from the | value of a better-trained and larger technical staff. 
failure of former sources of supply. Perhaps, how- | | The business man looks for immediate returns. The 
ever, the most remarkable feature of the situation | existing generation of works proprietors cannot 
was the relative ease and rapidity: with which it was | personally benefit by the proposed reforms in our 
remedied. In the case of chemical glassware, for | system of secondary education, and the only hope of 
example, matters at one time appeared so serious maintaining their interest is to prove that applied 
that the Board of Education took a census of all the | science may be immediately profitable. This accom- 
chemical glass available in the educational estab- plished, the business man may later on be prepared 
lishments of the country with a view to com-| to face the long delays and disappointments which 
_mandeering it should the necessity arise. The must be met with in such an investigation as that 
Glass Research Committee set up by the Institute which made the synthesis of indigo a commercial 
_of Chemistry, however, soon eased the situation by proposition. This research lasted twenty years, and 
| providing manufacturers with the requisite detailed | its patient prosecution reflects the highest credit on 
data for the production of a number of these special | the scientific faith and insight of those responsible 
“glasses, and the work is now being continued with | for financing it. As matters stand, our manufac- 
| the help of the Advisory Committee. The Seger turers, as is well said in the report, seek to find in 
cones needed by the potters were soon supplied by science not a partner, but a handy servant. The 
Dr. Meller, Principal of the Stoke Pottery School, results are naturally disappointing. An instructive 
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example has been cited recently by Professor 
Armstrong, who was able to date the decay of one 
of our great firms of manufacturing chemists from 
the time when the skilled chemist was reduced to 
this status of handy servant, whereas during the 
previous long period of prosperity one of the three 
partners was himself a chemist of standing. 

Of course such a prolonged research as that 
which resulted in the commercial production of 
synthetic indigo could only be financed by a very 
rich and prosperous corporation. It is impossible 
for us to start at this stage, but the report suggests 
that the difficulty may be overcome by the co- 
operative action of a large number of small firms. 
In the case of problems of a simpler nature each 
would naturally conduct its own researches in- 
dependently, but the more difficult problems would 
be dealt with by the industry as a whole and in the 
interests of all. Some industries have already 
united in this way for commercial ends, such as the 
regulation of prices, and it is suggested that a 
similar course might be taken in connection with 
the more difficult and abstruse problems in applied 
science. Something of this kind has already been 
done. The Staffordshire pottery manufacturers are, 
as a body, promoting experiments in order to 
develop the manufacture of hard porcelain, so as to 
compete in this product with German and Austrian 
manufacturers, and they hope thus to build up a new 
and probably remunerative trade in this material in 
place of the cheaper sorts of bone china. Similarly the 
Textile Institute is promoting an investigation at 
Leeds University on the electrification of fibres. 
On the other hand, the manager of a large rubber 
manufacturing company is reported as unwilling to 
support an “‘ academic ” research into the constitu- 
tion of rubber. This instance well illustrates the 
difficulties which have to be overcome in making 
leaders of industry realise the fact that the ultimate 
result of fundamental researches of this type may 
be vastly more important industrially than investi- 
gations directed to an immediate practical end. 
Indeed, firms are far too often content with a more 
or less empirical solution of an immediate difficulty, 
with the result that little is learnt as. to how 
trouble is to be avoided in the future. 

The Council, in their report, emphasise the im- 
portance of a much larger supply of scientifically 
trained assistants, but the difficulty hitherto has 
been to find suitable employment for the relatively 
small number which have left our technical colleges 
in the past. We are strongly of opinion that the 
sole hope of liquidating without distress the 
enormous war debt now being piled up will lie in a 
very large increase in the “‘ thinking’ departments 
of our industries. One difficulty in. the past has 
been the accountant’s little pleasantry of classing 
such departments as non-productive, and another 
has lain in the inevitably highly speculative 
character of all experimental work. With the low 
average rate of return on industrial capital which 
has ruled here for many years past, it has only been 
exceptionally prosperous firms which have felt 
justified in undertaking ventures of this kind. 

After the war, capital—being able to receive 4} per 
cent. to 5 per cent. on Government security—will 
not be forthcoming for the financing of our industries 
unless the average return is to be substantially 
higher than has hitherto ruled, and with this higher 
return there may perhaps be a greater readiness to 
face the heavy cost and risk of experimental work. 
This will, in its turn, render easier the earning of the 
higher rates of interest which will be demanded. 





CONTINENTAL SHIPBUILDING AND 
SHIPPING DEVELOPMENT. 

Never before in the history of shipbuilding 
and- shipping has such extraordinary activity 
prevailed on the Continent. The old shipyards are 
being extended and new ones formed, shipping 
companies are being started almost every day, old 
concerns increase their capital, vessels keep changing 
hands at fabulous prices, and harbour extensions to 
accommodate this new traffic are the order of the day. 
If all these undertakings can be gauged by the 
share list they are as many gold imines. 

In Holland, throughout Scandinavia, and in other 
countries shipbuilding yards are provided with work 








for years to come, and new concerns are being 
started under the best possible auspices. At 
Kallundborg, in Denmark, a new shipbuilding com- 
pany has just been formed. The corporation is 
filling up a portion of the fjord and letting the area 
for building purposes to the new company for a 
period of 50 years, and a floating dock will also be 
constructed. A large new local shipping concern, 
started for running sailing vessels, has decided to 
have six steamers, of 2,000 tons each, built at the 
new yard, and in their fleet six large sailing vessels 
are to have motors installed. Not the least interest- 
ing feature in the present feverish movement is the 
revival of the sailing ship. But many authorities 
are extremely sceptical as to the future of the 
sailing vessel and discourage its renaissance. 

Swedish shipping concerns and Swedish yards 
are equally well employed. The largest steamer so 
far built in Sweden has just been launched at the 
Géta yard, Gothenburg. It is the Skagern, with 
a capacity of 8,000 tons, ordered by the Swedish 
Transatlantic Steamer Company, and intended for 
the Australian trade. The keel was laid on January 
5, 1916, and the boat is expected to be ready about 
November. A Swedish consular report urges the 
desirability of cultivating the Australian traffic, 
since the United States and Japan are doing their 
best to develop their direct connections with 
Australia. Another Swedish shipping company 
which is greatly extending its fleet is that of the 
Nords German, which has six motor vessels in course 
of construction in Copenhagen, each of 6,450 tons, 
and three motor vessels in Gothenburg, each of 
9,200 tons. The new vessels are intended to in- 
crease the company’s traffic to Brazil, La Plata and 
on the Pacific coast. Sweden has, on the whole, 
shown much enterprise and initiative of late years 
in extending her oversea shipping, and the value 
of her exports overseas, to Asia, Africa and 
America, rose from 13,570,670 kr. (760,0001.) in 
1905 to 44,692,275 kr. (2,500,000/.) in 1913. The 
Swedish Government is also assisting shipping by 
loans and other ways, and is contemplating serious 
endeavours for keeping the North Swedish ports 
open beyond the usual time when ice stops the 
traffic. A number of ice breakers are being built 
for that purpose, and an expenditure of 25,000,000 kr. 
is considered necessary m order to keep shipping 
going for an extra month beyond the usual time. 

Large new harbour works and extensions are 
going on or approaching their realisation in all three 
northern kingdoms. The plan for the Malmé free 
harbour has now been finally drawn up, and is 
calculated tc entail an expenditure of 9,360,000 kr. 
(522,0007.). The area for the free harbour is situated 
to the north-east of the present harbour, and the 
entrance is to be through the present inlet, 80 m. 
broad, by way of the eastern channel, both of 
which are to be deepened to 9.25 m. (30 ft. 4 in.). 
The basins of the new harbour are to have the same 
depth, and will comprise an outer harbour, 80-200 m. 
broad and about 400 m. long, and a basin east 
of the former, 100 m. broad and 500 m. long. The 
water area will be 33 acres and the land area 63 
acres, the length of quay being 1,860 m. (6,200 ft.). 
All the quays are to be built of concrete, faced with 
granite. There will be one stationary 25-ton crane 
and seventeen 5-ton movable cranes. 

In Norway the question of a free port is also to the 
fore, and of late Stavanger has come into pro- 
minence as the most favourable position, with 
convenient access from the sea, entailing very little 
loss of time. Further, Stavanger is at no great 
distance from the large English coal mining districts, 
and it is conveniently located for transit, both to 
other Norwegian ports and to Archangel and the 
Baltic. Norway’s largest dry dock is at present 
being constructed at Stavanger, and additional 
railway facilities will establish connection between 
Stavanger and Christiania. 

Russia, in spite of the war, is exerting herself in 
no small degree to meet the after-war competition 
in shipping. Russian yards, both on the Baltic and 
the Black Sea, have been considerably extended 
during the war, in addition to which a large new ship- 
yard is being constructed on the Murman coast. 
The Russian steamer companies, however, have not 
confined themselves to the home yards in the matter 
of new ships, having placed orders both with Swedish 
and Norwegian yards, in the same way as vessels 


are being built for Russian account in Japan, both 
at the Osaka yard and the Kavasaki yard. 

Holland has no doubt materially improved her 
merchant navy during the war by selling old vessels 
and building new in their place, at the same time as 
the Dutch yards have built a number of vessels for 
foreign account. As in other countries, an improve- 
ment of harbour and canal facilities has followed in 
the wake of the shipping boom. The course from 
the Hook of Holland to Rotterdam is to be or is 
being There will be constructed a third 
Ymuiden, lock, and the waterway from Ymuiden 
to Amsterdam will be widened and deepened so 
that the biggest steamers may get as far as 
Amsterdam. 





THE SPERRY SEARCHLIGHT. 

Ir is not very long ago that the belief was enter- 
tained that the searchlight had attained its maximum 
development. It was held that the boiling-point of 
carbon marked the greatest temperature possible 
in the arc, and that this fixed the illumination 
possible. Up to a certain point increase of current 
was attended by increase of light, but a maximum 
was soon reached beyond which further current 
made little difference. About the end of 1914, 
however, the Beck searchlight was introduced and 
marked a great advance. In it the arc is surrounded 
by an atmosphere of burning alcohol, which, of 
course, burns at a much lower temperature than 
carbon melts. The alcohol flame keeps the oxygen 
from the carbons, and at the same time cools the 
outer portions, which only waste the heat. Burning 
alcohol has a temperature of about 1,000 deg. C., 
which is below the natural temperature of the outer 
part of the arc. Carbon boils at about 4,000 deg. C., 
but it begins to evaporate at about 1,800 deg. C. The 
positive carbon in the Beck light is cored with a 
rare earth having a melting-point of 3,500 deg. C. 
It is quite possible, however, that in the ordinary 
are the boiling carbon is obscured by a cloud of 
carbon evaporated at a lower temperature from the 
area surrounding the top, and that in the Beck arc 
this evaporation does not take place owing to the 
atmosphere of burning alcohol at a lower tempera- 
ture. The true arc is then seen unobscured. 

In the Sperry searchlight, an illustrated account 
of which appears in the current issue of the Journal 
of the United States Artillery, published at Fort 
Monroe, Virginia, an attempt is made to provide 
a more intensely luminous source than the boiling 
carbon. To this end the positive carbon is cored 
with “certain special materials that are powerful 
light producers.”” What these are is not stated, 
but it is not likely that they can have a higher 
boiling-point than carbon. Probably they are some 
of the rare earths which have a high luminosity, and 
this effect is increased by impeding their escape 
from the crater, This crater is very deep, and the 


-vapour is pressed back into it by the are flame from 


the negative carbon. This emanates at a very con- 
siderable velocity and beats back the escaping 
gases, so that the crater is kept full of them. 
The improvement lies in an increase in the 
specific brightness of the light, which is the brightness 
per unit area of the light source. The pure carbon 
crater has a fairly constant brilliancy of 150 c.p. 
per square millimetre, while the candle-power of the 
dense positive vapour in the deep crater of the 
Sperry arc is stated to be 500. The corresponding 
figure for the sun at 30 deg. elevation is put at 775. 
When mounted in a United States 36-in. search- 
light lamp the carbon are gives 42,000 c.p. through- 
out a comparatively small zonal angle, while the 
Sperry arc under similar conditions gives 105,000 c.p. 
In the latter case the source of light is very small, 
as the deep crater has a smaller mouth area than 
hitherto possible with a pure carbon arc of similar 
amperage. The optical advantages of this are 
well known, for the angle of spread of the beam is 
materially reduced, and the beam made much more 
nearly parallel. For the standard 150-ampere arc 
the diameter of the positive carbon is § in., and 
that of the negative 7, in. The wear of the posi- 
tive carbon is large, because the gas escapes 
in spite of the flame from the negative carbon, 
and has to be renewed all the time. The carbon 
is therefore very-long, being 44 in. for the stan- 
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adopted in the 8 lamp is interesting. The 
positive carbon is, course, fixed horizontally 
opposite the parabolic mirror. The negative carbon 
is at a small angle to the horizontal, so that it 
intercepts comparatively few rays between the 
crater and the mirror, its smaller diameter being 
an advantage in this respect. Both electrode holders 
are cooled by air driven by a fan in the base through 
the electrode carriers. The air supplied to the 
positive holder is forced between a number of heat- 
radiating discs which surround the end of the holder 
nearest the arc. The positive carbon is con- 
tinuously rotated to centre the arc, and its feed 
is regulated by a thermostatic device. This device 
is mounted in the interior of the drum which carries 
the mirror, and is so arranged that when the positive 
carbon burns out of the focal point of the mirror the 
light from its crater is brought on to the thermostat. 
Solenoids and a motor in the base, under the control 
of the thermostat, then feed the positive carbon 
until the focal point is again reached. The feed of 
the negative carbon is controlled by another solenoid 
connected directly across the arc; the carbon is 
moved in the proper direction as the voltage rises 
and falls. 

Searchlights of 24, 30, 36 and 60-in. diameter are 
being made by the Sperry Gyroscope Company, and 
their development will be followed with much 
interest. The lesson of the war is that artillery, to 
be effective, must be able to act at great distances. 
But to do so the object must be visible, either to 
the gunners or to the observing officer, and at night 
this is only possible by aid of artificial illumination.' 
Zeppelins must be illuminated before they can be 
shelled effectively, the periscopes of submarines are 
invisible at night until they come into the beam, a 
crippled ship runs great risk of being torpedoed 
unless she can pick up the boats at a considerable 
distance, and so on. There are conditions— 
atmospheric and otherwise—in which success in 
attack, or escape in danger, depends largely upon 
being able to see the enemy from afar, and therefore 
every improvement in searchlights is an addition to 
the offensive and defensive power of the country 
that possesses it. Possibly the United States will 
guard the secret of the Sperry lamp as an advan- 
tage to the Navy which it is setting itself so 
resolutely to build up. 





PARIS INTER-URBAN TRAFFIC AND 
THE WAR. 

Wrrs reference to our recent articles dealing with 
this same subject and with the construction of the 
Paris motor *buses* we may state that notwith- 
standing the large amount of military work it is 
carrying out, the French General Omnibus Company 
has succeeded in building a few motor "buses for ser- 
vice on the well-known Grand Boulevards, a busy 
Paris thoroughfare which is not directly served by 
any of the Underground lines of the Paris Metropo- 
litan Railway. This furnishes the occasion for giving 
a few data on the Paris urban traffic during the year 
1915, a year which was entirely occupied by the 
war, and during which there were no omnibuses in 
service, 

It might have been supposed that the war, the 
absence of a very large proportion of the male 
population of Paris and its suburbe, the fear of raids 
by German dirigibles and aeroplanes, and the bad 
state of trade would have exerted a most marked 
influence upon traffic in the French metropolis ; 
as a matter of fact, the difference between normal 
conditions and those in 1915 is not so great as 
might have been expected, owing in part, and very 
fortunately so, to a recovery in business. In regard 
to circulation in the open, the only vehicles of the 
General Omnibus Company available were the 
electric tramways, and the results obtained by giving 
a longer and a closer service have been remarkable. 
Thus, the daily number of tramcar-kilometres, 
which fell to 24,600 (15,200 car-miles) on August 2, 
1914, from 87,000 (53,800 car-miles) a week pre- 
viously, rose gradually to 67,100 (41,500 car-miles) 
in May, 1915, and to 72,000 (44,500 car-miles) in 
December, 1915. (At the present time the total 
exceeds 77,000 (47,500 car-miles).) It should be 
borne in mind thatthese results have been obtained 








* See Encrvesrie, vol. c., page 474, and vol. ci., 
pages 343 and 419. 


in spite of staff difficulties, the training of new 
hands, including 1,100 women conductors and the 
recruiting of over 2,000 operatives for work in 
several of the company’s factories. It is clear 
that the absence of the company’s motor "buses, 
to the number of about 1,000, has led to a con- 
siderable fall in the receipts. - In» the: year 1913, 
when the full number of motor ’buses was not yet 
in service, the company’s passenger receipts 
amounted to about 58,000,000 francs (2,320,0002.) ; 
they fell to 20,500,000 frarics (820,000/.) in 1915. 
The number of passengers catried was, respectively, 
426,500,000 and 166,500,000. The average receipt 
per ramcar-kilometre exceeded 85 centimes (1s. 1d. 
per car-mile) in 1915. If the period from August 2, 
1914, to December 31, 1914, be compared with the 
corresponding period of 1915, there will be found 
for the latter an increase of 40 per cent. in the 
number of tramcar-kilometres run, of 41 per cent. 
in the number of passengers carried and of 37.5 per 
cent. in total receipts. 

The situation of the company has further improved 
owing to over 5,500,000 francs (220,000/.) of addi- 
tional receipts for war work. But notwithstanding 
this, the fact that the total receipts have fallen so 
enormously at a time when the company had just 
completed the electrification of its tramway system 
and had just completed also a successful type of 
motor-’bus, leading to a first cost expenditure of 
some 160,000,000 francs (6,400,000/.), including 
47,000,000 (1,880,000/.) for tracks, aerial and 
conduit mains, and over 7,000,000 francs (280,0007.) 
for sub-stations and high-tension mains, places the 
company in a very unsatisfactory situation. 

The gross receipts for 1915 make a total of 
26,186,000 francs (1,047,440/.) and the expenditure 
a total of 18,260,000 francs (730,400/.), leaving a 
balance of 7,926,000 francs (317,040/.). Out of this 
latter sum, 4,500,000 francs (180,0007.) have been 
distributed as interest to the bondholders who 
supplied funds for the new plant; about 1,500,000 
francs (60,000/.) have been assigned in writings-off 
and a small dividend, 10 francs per share has been 
paid. Each’ share is of 500 francs, and the share 
capital is 83,000,000 francs (3,320,000/.). The com- 
pany is a very strong one; its property in the 
shape of land, plant and buildings is worth about 
53,000,000 francs (2,120,000/7.) and covers an area of 
about 570/000 sq. m. (6,135,700 sq. ft.). 

The underground system of the Paris Metro- 
politan Railway Company has not suffered so much 
as the General Omnibus Company since, unlike the 
la‘ter, it has not been deprived of a large number 
of vehicles. The war has; however, had for effect 
to delay the working of a new underground line, 
from the Opera to the Palais Royal, which, although 
a short one, will prove most profitable, since it 
is to form an easy connection between the lines 
to the north of the French metropolis and the 
principal underground line from the Bois de Boulogne 
to Vincennes. Service on this new line commenced 
a few weeks ago; it completes the original under- 
ground railway system, which now has a developed 
length of 79 km. (49 miles) and was commenced over 
18 years ago. The new underground system is to 
have a length of about 40 km. (25 miles); several 
of the lines are in construction, but progress is very 
slow owing to lack of labour and scarcity of 
materials. The underground railway rolling-stock 
consists of 703 motor coaches and 270 first-class and 
335 second-class trailer carriages. Most of the car- 
riages have been fitted with a mechanical door- 
closing device in view of a decrease in the staff. 

The number of railway tickets issued in 1915 was 
281,500,000 ; it was 312,000,000 in 1913 and fell 
to 268,000,000 in 1914. The distance run in 1915 
was 54,290,000 km. (33,600,000. miles), as i 
60,253,000 (37,000,000) in 1914 and 73,203,000 
(45,000,000) in 1913. There were less vehicles 
in circulation in 1915, and those in the service 
travelled with more passengers than at the 
close of 1914. The average daily number of car- 
kilometres was only 133,000 (82,500 car-miles) in 
January, 1915, as against 214,000 (133,000 car- 
miles) in January, 1914; in August, 1915, the 
number exceeded 149,000 (92,500 car-miles), as 
compared with 69,000 (42,000 car-miles) in August, 
1914. At the close of 1915, the figure was 157,000 
(97,500 car-miles), as against 127,000 (78,000 
car-miles) in December, 1914. 





A proof that the situation on the Paris under- 
ground railway is improving is afforded by the fact 
that during.1915, the year being entirely covered 
by the war, the net receipts have been practically 
the same as those of the year 1914, five months 
only of which formed the war period. The net 
total receipts for the year were 11,000,000 francs 
(440,0007.), equal to about 142,000 francs per 
kilometre (9,1401. per mile). The receipts per 
kilometre on the Paris underground system have 
greatly fallen quite apart from any exceptional 
influence ; the figure was 212,000 francs (13,6451. 
per mile) in 1908, it decreased to 193,000 francs 
(12,4201. per mile) in 1911 and to 188,000 francs 
(12,1007. per mile) in 1913. This is due to the 
constant development of the system and to transfer 
tickets from one line to another by means of which 
passengers now travel over a longer distance for a 
given rate. 

In 1915, the number of first class tickets was 
10.23 per cent. of the total, yielding 14.86 per cent. 
of the total receipts; the corresponding figures for 
second class were 68.25 per cent. and 59.45 per 
cent., and for return tickets 21.49 per cent. and 
24.97 per cent., the two latter figures being much 
below those for the year 1913, showing that there 
were, in 1915, many less operatives to take advantage 
of return tickets in travelling to and from their work. 

In 1915, the gross receipts reached a total of 
about 46,000,000 francs (1,840,000/.) and expendi- 
ture a total of 20,000,000 francs (800,000/.). The 
net financial result would have been better than it 
was had not-all classes of material risen in price ; 
the expenditure on coal alone exceeded by about 
3,500,000 francs (140,000/.) the figure for the years 
preceding the war. 

The Paris Metropolitan Railway Company has’ 
to pay heavy sums to the City of Paris, both in 
consideration of the work of installation carried out 
by the town on borrowed moneys and in the shape 
of an indemnity for the concession granted to the 
company. In 1915, after payment of the debenture 
interest, the placing of a sum to reserve account 
and to the sinking fund, and remunerating the 
directors, a total sum of 3,900,000 francs (156,000/.) 
was distributed to the shareholders. 

The Nord-Sud electric underground railway com- 
menced running about five years ago. It was a 
difficult line to build and it has felt the complications 
arising from the state of war. The share capital 
is 75,000,000 francs (3,000,000/.) and the deben- 
ture capital about 70,000,000 francs (2,800,000. ), 
on which no interest was paid in 1915, the small 
balance of net receipts over expenditure having 
been placed to the reserve account. In the case of 
this line also, the increase in the cost of coal has 
been a most serious item. The gross receipts for 
1915 amounted to 9,577,000 francs (383,000/.) 
and expenditure to 5,438,000 francs (217,500/.). 
The interval between the trains has gradually been 
reduced, and the service is being carried out in good 
conditions, over more hours per day than in the 
latter part of 1914, deficiencies in the staff being 
gradually made good. 





NOTES. 
Tue Drerecrrics oF RADIOTELEGRAPHIC 
ANTENNZ. 

In 1911 Messrs. C. Fischer and L. W. Austin 
found that the curve representing the variation 
of the antenna resistance with the wave-length of 
the oscillations had two characteristic features. 
Starting with the wave-length corresponding to 
the fundamental of the antenna, the equivalent 
resistance of the antenna was observed to decrease 
rapidly to a minimum, as the wave-length was 
increased, and then to rise again less rapidly. The 
first decrease followed a square law and was 
explained by a diminution in the energy radiated 
in the form of electro-magnetic waves as the waves 
became longer. The second increase in resistance 
followed a linear law and could not be accounted 
for. Resuming this research later, Austin was 
struck by the a t similarity between this 
“ linear increase ” and the behaviour of an absorbing 
condenser. Noticing that the increase was less 
marked on ship stations than on land stations, he 
concluded that the earth acted as an imperfect 
dielectric, the antenna forming the upper plate and 
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the ground water the lower plate of a condenser, 
and that. the ground thus caused this noteworthy 
resistance increase in land stations. His observa- 
tion that the radiotelegraphic station at Arlington, 
in Virginia, which has an exceptionally good earth, 
also gave a very slight increase with increasing 
wave-length seemed to confirm this assumption. 
But other facts were not compatible with this 
suggestion of the earth behaving like an imperfect 
dielectric. The linear increase persisted at the high 
frequencies and short wave-lengths of telephones, 
whilst the measurements of Zenneck, Reich and 
True showed that even for a high frequency corres- 
ponding to a wave-length of 1,000 m. the magnitude 
of the conduction current was a hundred times 
greater than that of the displacement current. 
Moreover, condensers in which the air between the 
plates was partly replaced by clay behaved like 
perfect condensers with a series resistance which 
was independent of the frequency—except when the 
clay was very dry; in this latter case there was 
some absorption. Taking up these problems at the 
Washington Bureau of Standards (Scientific Paper 
No. 269), Mr. John M. Miller, in conjunction with 
Messrs. Rosa and M. James, arrived at the con- 
clusion that the ‘linear increase is indeed due to 
imperfect dielectrics, but that the absorption does 
not take place in the ground, as Austin assumed. 
It is apparently poor dielectrics such as wooden 
masts, trees, buildings and insulators of inferior 
dielectric properties in the electric field of the 
antenna, especially at points where this field is 
strong, which are responsible for the linear increase 
or absorption. This was established by arranging 
antenne circuits in various ways so that the 
absorption by the ground, if taking place, would 
either be intensified or dimini , and in other 
experiments by introducing imperfect dielectrics 
into the circuit, running the wires near or through 
trees, or bringing the lead wires to an antenna inside 
a building. The effects thus produced were some- 
times very strong, so that the conclusion appears 
justified, although one might perhaps object that 
the ground may sometimes play a part after all, 
as Austin had suggested. In any case the results 
are important, as they prove that many antennz 
may be much improved as radiators. The capacity 
through wooden masts, trees, buildings and insulators 
should be made extremely small in comparison to 
the capacity of the antenna through unobstructed 
air. There should be no imperfect dielectrics near 
the antenna, trees and buildings should be far off, 
and the interior walls of rooms into which the 
leads to the antenna are taken should be covered 
with well-earthed metal screens. There is, or was, 
little agreement as to the exact part which the earth 
plays in radiotelegraphy, and this research is a 
contribution to this problem. 


THe Harpness or Meratiic ALLoys. 


We noticed recently* the experiments made by 
Professor P. Ludwik on the changes in the internal 
friction of metals with temperature. He is now en- 
gaged in researches concerning the relations between 
the composition or constitution of alloys and their 
hardness. Those relations are little understood ; 
it is not as a rule possible to predict the hardness of 
a new alloy, and it must be admitted that, on the 
whole, the technological properties of alloys have 
not yet received much systematic study, though, 
of course, the Alloys Research Committee and 
other bodies and investigators have done very useful 
work. The conception of hardness is in itself. in- 
definite ; hardness is connected with a complex of 
other properties and changes, in metal testing, 
¢.g- both with temperature and with the rate of 
loading. The relation between hardness and 
atomic concentration has been studied by Bene- 


dicks, Traube and others. Benedicks found that, ae 


when equi-molecular weights of different metals 
were dissolved in iron, these additions affected the 


electric resistance and the hardness of the metal ° 


in similar ways. But it is not known in how far 
this holds for other solid solutions, and in parti- 
cular whether it holds also in the case where inter- 
metallic compounds are formed. In his present 
researches (Zeitschrift fiir Anorganische Chemie, 





Po See ENGrveeRina, page 86 ante. 





vol. xciv., pages 161-193, February, 1916) Ludwik 
again relies on the cone penetration test, and he 
introduces a new term, “efficacy,” for the con- 
venient interpretation of the results. This efficacy 
is, for very diluted solutions of equal concentration 
(by weight), defined as being proportional to the 
number of atoms of the one constituent (or of the 
compound formed) in unit volume of the other 
constituent (the solvent). Ludwik plots the pene- 
tration of the loaded cone against this efficacy, the 
alloys being so far all tested in the quenched condi- 
tion. A great many alloys of various concentrations 
were prepared in electric furnaces of the Heraeus 
or Hanemann (kryptol) types at temperatures up 
to 1,500 deg. C. The metals investigated are 
aluminium, antimony, lead, copper, magnesium, 
zinc and tin, and they were alloyed with one another, 
and also in some cases with cobalt, nickel, manga- 
nese, bismuth, cadmium, and silver; a few ternary 
alloys of aluminium with copper and silver, and of 
zinc with aluminium and tin were also examined. 
The materials used were not chemically pure, but 
of the highest commercial purity. Some of the alloys 
changed with time; for instance, alloys of Al-Cu 
became 15 per cent. harder in four months, whilst 
alloys of Zn with Cd, Al and Mg, and also of Zn 
with Al and Sn, became softer by up to 25 per cent. 
In most of the alloys examined the hardness in- 
creased as the efficacy was increased, especially in 
diluted solutions—the concentration was mostly 
a few per cent. or a half per cent., but rose some- 
times to 10 per cent. and more. Thus it would 
appear that the hardening effect depends in the 
first instance upon the number of the atoms of other 
metal added. But this rule must not be generalised. 
Evidently other factors have to be considered, and 
there were many exceptions. The addition of 
bismuth and tin to other metals, for instance, made 
these alloys softer than they should be according 
to the rule just stated, provided that chemical 
compounds be not formed; magnesium also ren- 
dered antimony and aluminium too soft, whilst it 
yielded zinc alloys of unexpectedly high hardness. 
That the effects should be complex one might 
anticipate from the consideration that any foreign 
constituent of an alloy influences the melting- 
point. In solid solutions of different concentrations 
maximum hardness generally goes together with 
minimum electric conductivity (Kurnakow and 
Zemezuzny). But hardness does not yet admit 
of theoretical treatment; if it did, the electronic 
theory of metals would be on a firmer basis. 





Tue Panama Canat.—The total number of vessels 


ponting from the Atlantic to the Pacific through the 
‘anama Canal in the period for August, 1914, to June, 
1916, was 941, while those in the opposite direction 
numbered 934, the total being 1,875. Of these 43.84 
per cent. were British and 37.8 per cent. American. 





Traps Arter THE Wan.—Another indication that 
— > at = = the Allies, says a - 
ina Telegraph, is the joint meeting which was recently 
held at Tokyo of the Genbinn i tee of Japan, 
attended by the presidents of the Chambers of Commerce 
of every city in the country, when a resolution was 
unanimously agreeing to support the decisions of 

the Allies’ Economic Conference in Paris as regards 
measures to be adopted both during and after the war. 
In commercial deine in Great Britain, France and 
Russia the feeling is almost unanimous that the recom- 
mendations of the Economic Conference should be 
carried out in their entirety. Our contemporary i age 
to note that the traders of Japan have spoken with so 
decisive a voice on this subject, which is one of the 
greatest importance to the future development of the 
trade of all the Allies. 





Tue Instirvtion. or Mininc Enorveers.—The 
twenty-seventh annual general meeting of this institution 
wth toe em ene eee ond Oe te 20 Ae 

echnical College, George-street, Glasgow. 
will be read, or taken as read :—(1) “‘ The Per- 
meability of Coal to Air or Gas, and the Solubilities of 
Different Gases in Coal,” by J. Ivon Graham. (2) “‘ The 
Formation of Water in the Oxidation of Coal,” by J. Ivon 
{ Scotland” by David Ferguson. ‘The follow! 
o' ,” by i mn. © following papers, 
which have already appeared in the Transactions, will 
discussion :—(a) ‘‘The Health of Old 
.”’ by J. 8. Haldane, M.D., F.R.S. (b) “ The 
———- —- in cps MO ya hy ill, B.A., 
B.8c. (c) ‘‘ The Absorption o' y Coal,” Parts 
VIII and IX, by T. F. Winmill, BA. Bee 
Atm ic Oxidation of ites,” by T. F. Winmill, 
B.A., B.Sc, On the second day, Friday, the 15th inst., 
an excursion is to take place on the River Clyde. 





AIRCRAFT INSPECTION AND OUTPUT. 
By Baric.-Gunrrat F. G. Srors.* 

Tue hitherto prevailing conception of any 
inspection branch has not unnaturally been that the 
officers thereof are primarily, if not exclusively, 
concerned with the quality of the article which they 
are called upon to inspect, and this conception is, 
on the whole, a reasonably safe and correct one for 

time. 

But in war time, especially in the time of a war 
such as we are now waging, this conception of the 
scope and limitations of inspection requires modifica- 
tion. In the creation of the new armies we have 
already seen how a new spirit has animated the 
officers who have been appointed to carry out 
inspections in every branch of training and adminis- 
tration. Almost without exception these officers 
have instinctively grasped the true inwardness of 
the situation, and have set themselves to work to 
help quite as much as to criticise. The inspecting 
officer, as a rule, realised that what the Army 
Council required was to make the best possible use 
of the material at its disposal, in the shortest possible 
space of time; that it was no use to dwell upon 
shortcomings and deficiencies without at the same 
time pointing out the means by which such short- 
comings and deficiencies could be minimised or 
rectified. In respect to training, it was of no use to 
tell a commander that the troops under his command 
fell short of perfection in this or that respect— 
which he, alas, knew too well. But if, in the first 
instance, the inspecting officer took it for granted 
that everyone was trying to do his best under circum- 
stances of extraordinary difficulty, and then pointed 
out to officers, to N.C.Os., and to men where and 
why they failed, and how they could succeed better 
by adopting other methods, then an inspection 
meant, not a sense of general discouragement in 
respect to shortcomings accompanied by a dangerous 
loss of confidence, but a clearer view of how improve- 
ment could be made more rapidly notwithstanding 
all the difficulties which had previously appeared 
almost insurmountable. Inspecting officers who 
took an intelligent view of their duties on the above 
lines, and who had the capacity themselves to create 
as well as to criticise, have been of inestimable value 
during the difficult period of training the new 
divisions, and many co ing officers will long 
remember the help which they got, directly and 
indirectly, during and after an inspection. Of 
course there has been occasionally the other type 
of inspecting officer, whose réle, as understood by 
himself, was merely to find fault, and as a natural 
consequence to create nervousness, but this type 
has been remarkably rare. The inspecting officer 
whose method was to help commanding officers 
by no means neglected to report in unmistakable 
terms upon actual inefficiency, wherever he found 
it, and the independent and unbiased report of the 
inspecting officer has been of the greatest value in 
weeding out unsuitable officers of all ranks, in 
whatever position they might be found. 

This spirit of helpfulness in the inspector has not 
by any means been confined to inspection by officers 
on the Inspector-General’s Staff, but has been 
observed in officers of the Quartermaster-General’s 
and Adjutant -General’s Staffs equally. Here 
I may perhaps be permitted to recall how eagerly 
the inspections of a certain inspector of remounts 
were looked forward to,.and how I have been asked 


very | by brigade commanders in gespect thereto: ‘“ When 


is coming to see my show again?” It may 
be asked: ‘‘ What has all this to do with aircraft 
inspection and output ?”* The answer is, that 
in the inspection of the new army a new departure 
has been taken; it Has been taken almost un- 
consciously, and has been more in the nature of an 
evolutionary process or adaptation to new con- 
ditions than a definite and conscious radical change 
of methods. The result has been that. inspection, 
intelligently carried out, has become the partner of 

° writer wishes to ex his ac t 
Pes ery 








Company, for converting him to the view that, under 
certain conditions, inspection and output might advan- 
tageously be p' under me hr pparvebine mrgne 
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aircraft engines in war time. After the first shock to his 
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output. I have ventured on these preliminary 
remarks by way of introduction to the subject- 
matter proper of this article, with a view to dis- 
counting at the outset, to some extent, the very 
natural effect of the shock which any conservative 
mind must feel when asked to contemplate such an 
administrative heresy as the combination of responsi- 
bility for inspection and output of aeroplanes in 
the same department. 

In war, output is of extraordinary importance, 
and so also is quality ; but circumstances constantly 
arise in war which call for very nicely balanced 
judgment between the certainty of a reduced output 
and the passing into the Service of designs or work- 
manship, or even of material, which is not of the best 
quality. Inspection per se holds out for the ideal] 
best ; in practice it is pretty certain that ideals are 
seldom attainable, especially under the pressure of 
war conditions. The ideal should be aimed at in 
peace, and may be secured—as witness the French 
75 mm. gun; but under war conditions one of the 
principal factors requisite for securing perfection 
in design, material and output is absent—that 
factor is time. But reduction in quality may mean 
reduction in utility ; it may be only in the length 
of life of a machine, it may be in limitation of its 
all-round usefulness, it may be in its special value 
for special purposes, or it may be in its reliability 
as a flying machine. There is no one in a better 
position to come to a correct conclusion in such 
cases than the inspector, for he alone maintains a 
direct and constant touch with the vital actualities 
appertaining to both sides of the question, and it is 
for this reason that it is now suggested that output 
and quality should be considered as a common 
interest and responsibility of the Inspection Branch. 

But in order to bring this about in a really effec- 
tive manner it will be necessary to introduce certain 
reforms which will systematise and co-ordinate 
the work of the factories in such a manner as to 
bring them, through the medium of the Inspection 
Branch, into close touch with the pilots and 
mechanics in the field. 

Close co-operation with the trade could be no 
doubt best assured by means of a Standing Com- 
mittee of the Society of British Aircraft Constructors, 
which should be competent to express the views 
of the trade on all questions that arise. 

But the most important step to be taken is one 
which has no doubt already received the attention 
of the Air Board, and that is the establishment of an 
aircraft enginee department, directly responsible 
to the Board, gerne | should deal with design, experi- 
ment and inspection for the entire air service, i.e., 
for the Royal Flying Corps, the Royal Naval Flying 
Service, the Aircraft Factory, and all private 
factories. This would be the beginning of a single, 
instead of a dual, control over the supply of machines 
to the fighting services, and would exercise a most 
valuable influence on the question of the supply of 
suitable engines, which is certainly the most burning 
question at the present moment. An intimate 
knowledge of the features and performance of all 
aircraft and their engines should be possessed by 
this department through the agency of its records 
branch, and a systematic study of existing data 
developed, One of their first undertakings should 
be to review the engines now under construction or 
development and decide whether they are worthy 
of being launched into the experimental stage. 

If a design is approved for experiment, an experi- 
mental contract for not less than fifty units should 
be given out, so that the machine may be tried on an 
output basis: engines could, and should, obviously 
be contracted for separately from aeroplanes or 
other aircraft, but in no case should any contract of 
an experimental character be divided between two 
or more firms or factories. All improvements and 
alterations should be made on the experimental 
contract, and as soon as the Inspection Branch is 
satisfied that a serviceable machine has been 
incubated, a batch of fifty should be hatched out 
without further delay, any further improvements 
which may suggest themselves in the meantime 
being postponed for execution in the next batch. 
In other words, the inspector must decide when the 
moment has arrived for output to take precedence 
of improvement in quality. A very heavy responsi- 
bility must rest upon the gage page but by 
perfecting its organisation t will be no serious 


difficulty in the way of inspectors discharging their 
obligations not merely in a manner satisfactory to 
their own consciences, but in such a manner as to 
satisfy this great Service for whose benefit they 
exist. 

It would probably be found best to create two 
divisions of the Inspection Branch :— 

(a) Inspectors of performances in the field. 

(6) Inspectors of workmanship. 

The former would always be in actual touch with 
the pilots and mechanics in the field, and would 
go backwards and forwards between the field and 
the factory, so as to keep the inspectors of workman- 
ship cognisant of the; behaviour of every part of a 
machine under the stress of service conditions, and 
would form the direct link between the manu- 
facturer and the user. They would also form a sort 
of intelligence corps to supply the headquarters in 
London with first-hand information upon every 
conceivable point in connection with the aircraft at 
the front. 

The unification of supply under the Air Board, 
instead of the wasteful plan—one cannot call it a 
system—of allowing the Navy and the Army to 
compete against each other in the same markets, 
should result in an economy of skilled personnel 
which would enable some such system as I have 
sketched out to be more efficiently performed than 
would otherwise be the case, without in any way 
prejudicing the question of the employment of the 
machines after they have been handed over by the 
factories, with the approval of the Inspection Branch, 
for use with either branch of the Service. 

Under such a system of inspection as I have 
proposed, which would make the 
responsible for output as well as quality, it would 
not be possible for the flying services to complain 
that they were in any way inadequately supplied, 
without being able to fix the responsibility on the 
right shoulders, and remedying the grievance if it 
were possible to do so; it would not be possible 
for the manufacturer to say that he was quite able 
to do his part of the contract if he were not in- 
judiciously interfered with by the inspector; or 
for the inspector to say that no machines of a certain 
class were available, because he had been obliged to 
condemn a whole batch which did not come up to 
the specification. 
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The Deposits of the Useful Minerals and Rocks, their 
Origin, Form and Content. By Professor Dr. F. 
Bryscuiac, Professor I. H. L. Voor and Professor 
Dr. P. Kruscu. Translated by 8. J. 
Vol. II. Macmillan and Co. London: 1916. 


TRuscorTt. 
[Price 


20s. } 
In the first volume of this encyclopedic review of 


discussed the causes which determine the forms of 
the different deposits and the various modes of 
action that have led to the genesis of ore bodies, 
They then proceeded to the description of typical 
occurrences in different forms of deposits, and this 
second volume continues the description of the 
minerals encountered in lodes, ore-beds, metaso- 
matic and gravel deposits. Here, as in the first 
volume, they have kept in view the important 
point that a knowledge of the causes that have 
controlled formation of mineral deposits is essential 
to the thorough exploitation of the mineral resources 
of the world. The book is therefore, happily, both 
practical and scientific ; and emphasises, if there is 
any need for so obvious a deduction, the desirability 
of allowing pure and applied geology to be united 
in a common aim and purpose. This mutual agree- 
ment has not always existed. Antagonism has at 
times divorced the interests of the geologist from 
those of the mining engineer, leading the one to 
indulge in pure speculation and the other to mistrust 
the conclusions of science. The demon of com- 
mercialism may still frighten some who would 
restrict the science to the task of evolving new 
geological principles. On the other hand, there is 
a miscalled applied geology that is not science, but 
a@ commercial exploitation of natural resources that 
masquerades under the respectable cloak of scientific 
geology. The gradually changing conditions of the 
world, however, demand that increased attention 
should be given to applied science. A thinly 
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the distribution of the mineral deposits, the authors} 








inhabited country can carry on 3 Shallow mining 
operations with little recourse to stience or techno- 
logy, but with denser occtipation comes a time when 
the superficial deposits can no longer yield sufficient 
minerals and the appeal to rigorous scientific 
methods becomes urgent and compelling. That 
stage is now reached in many parts of the globe, 
and a haphazard, incomplete husbanding of the 
mineral wealth that satisfied a more primitive age 
must give way to a systematised harvesting that 
neglects none of the advice and none of the lessons 
that’ accurate observation has placed at the com- 
mand of the miner. The authors deal adequately 
both with the scientific and the economic points of 
view. 

It cannot be said with any certainty that the 
attempts to explain the problem of ore genesis have 
been exhausted. So many theories have been 
proposed, and have been supported by recognised 
authorities and much genuine research, only to 
become discredited or to be merged into some new 
hypothesis in which the original suggestion takes 
a very secondary place. No simple hypothesis 
can be expected to explain all the observed pheno- 
mena, since they are the result of various chemical 
and mechanical actions, operating within a wide 
range of pressure and temperature on different 
agents at different geologic times, and though 
generalisation has sometimes outrun observed facts, 
causing theories to be built on too slight a founda- 
tion, there is little reason to sneer at the errors of the 
past or to infer the entire abandonment of the 
theories that, built on a wider base, are generally 
accepted. Without some working hypothesis it is 
possible to forecast the continuity of an ore-body 
beyond the limits of the ore in sight, and though the 
theoretical geologist has sometimes followed a false 
lead, as in the case of Sandberger, who, for prospect- 
ing lodes, proposed a chemical method which was 
put in operation by a Government Commission in 
Austria without economic result, yet instances are 
as well known in which the indications of geologists 
have proved well founded and consequently bene- 
ficial. It is more important to note that certain 
principles of ore deposit and ore enrichment are 
firmly established, and the existence of such a 
book as the authors have been able to compile 
shows how well and searching has been the collection 
of facts and the extent to which it has been possible 
to classify them. 

In this volume, at least, the authors are not 
greatly concerned with hypotheses. They put 
before the reader in a succinct form the main lines 
of conjecture and deduction that have been accepted 
since Werner taught that all lodes were due to the 
filling of contraction fissures from above, the vein 
minerals being deposited by chemical precipitation. 
The correctness of the descensionist theory has 
been demonstrated in isolated cases, and the general 
impoverishment and disappearance of the lodes in 
depth furnish a feeble measure of support. When 
new facts demonstrated the untenable character of 
the descensionist view, the Plutonists had an 
innings, ascribing all ore deposits and ore veins to 
an igneous eruptive origin, urging that the materials 
which fill the mineral veins were melted by the 
internal heat of the eatth and forcibly injected 
into the clefts and fissures of the strata. To this 
school of ascensionists succeeded a third, the 
supporters of a process of lateral secretion, who 
maintained that the mineral contents were leached 
from the country rock and carried laterally to the 
fissure in which they are deposited. Ingenuity can 
hardly carry the transportation theories further. 
In three-dimensional space the directions of motion 
are limited, and in future we must content ourselves 
with modifications and combinations of thé upward, 
downward, and lateral motion. The migration of 
the constituents may be effected over longer or 
shorter distances, or lateral secretions can be com- 
bined with ascensional movement, as Van Hise has 
advocated. Vogt, one of the joint authors of this 
book, has proposed a pneumatolytic theory, in which . 
certain active agents, as fluorine, chlorine, sulphur, 
phosphorus, &c., form volatile compounds with 
metals which escape as gases with low critical 
temperatures from the granite magma, and ascend 
through fissures or force a passage through the 
overlying rocks, 

It is certainly not easy to form a correct mental 
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iota of the ‘complex ‘processes that: geologists 
suggest have resulted in the collection and distri- 
bution of minerals, and our most settled convictions 
are liable to be confused by later information. New 
occurrences will overthrow the most plausible 
hypotheses and demand a special mechanism to 
provide a satisfactory explanation. In the present 
state of our knowledge the most judicious plan is 
that adopted by the authors, of grouping, as far as 
possible, the deposits of the several minerals 
according to the agent or process that has deter- 
mined the form in which they are found. If, as an 
example, gold is selected, one of the ores whose 
distribution is discussed at length in this volume, 
we shall find it in combination with silver, copper, 
lead, &c., in tertiary and cretaceous eruptives, under 
conditions that suggest that the deposition of the 
ore and gangue of these loads was due to the action 
of heated waters closely associated with actual 
eruption. The waters were present in considerable 
volume, from which it may be inferred that the 
metals were in a state of minute subdivision. There 
is evidence of the action of sulphuretted hydrogen 
and of carbonic dioxide, while silica and iron appear 
to have been absent. Such conditions obtain very 
generally in the young gold-silver lodes, and, if 
pursued still further, it will be found that these 
lodes occur chiefly in volcanic vents, are charac- 
terised by an intense metamorphism of the rock, 
and do not. penetrate far below the surface. As a 
rule, about 500 metres is the limit of payable depth. 
Essentially different conditions characterise the 
gold lodes met in Paleozoic beds. In the important 
matter of depth these latter will not infrequently 
extend to more than 1,000 metres, and in some of 
the Californian mines are worked below that level. 
The width is less than that of the young gold lodes, 
but the length along the strike is more considerable. 
The distinguishing feature, however, is the separa- 
tion of the lode from the country rock, quartz being 
the most abundant gangue mineral present. 
Weathering has often freed the lodes from the 
neighbouring less-resisting rock, and they protrude 
at the surface as walls, ledges and reefs. Moreover, 
the gold in these old lodes is pure and not mixed 
in varying proportion with silver or other metals. 

The third most important class of gold deposit 
is found in ore beds, as represented by the auriferous 
conglomerate of the Witwatersrand. Here the ore 
beds lie one above the other, separated by barren 
material of variable thickness. Some of these con- 
glomerates have resulted from the disintegration 
of gold lodes, the detritus of which has been 
subsequently cemented, giving rise to fossil gravels. 
Under such circumstances gold may be found as 
nuggets, or in the form of auriferous pyrites, the 
distribution of the gold varying in vertical section 
as in horizontal extent, but inasmuch as there is an 
irregular but noticeable impoverishment with in- 
creasing depth, the view has been put forward that 
the gold of this deposit was precipitated by ascending 
thermal waters in proportion to the loss of tem- 
perature and pressure, certainly a very different 
mechanism .to that operating in the lodes and equally 
distinct from the metasomatic replacements, another 
form in which gold is mined. In this last case the 
fissure veins are not true cavity fillings, but are due 
to the replacement of the rock material by substances 
deposited by solutions circulating along fault 
fissures. In the case of gold, metasomatic pro- 
cesses are due to silicification or impregnation with 
quartz. At Lydenburg, in the Transvaal, limestone 
or dolomite has been altered to quartz. These are 
regarded as the main causes of gold deposits, and it 
is desirable to ueat each class separately. In- 
dividual occurrences will still bring sufficient 
difficulties, as in the case of Mount Morgan in 
Queensland, whose enrichment and impoverishment 
can only be explained by the introduction of special 
agents. 

It would be, of course, quite out of place to 
attempt to follow individual instances. We have 
endeavoured simply to indicate the general plan 
adopted by the authors. Recognising the existence 
of types distinguished by certain features, they have 
described under those types the lodes, ore-beds, &c., 
in which the minerals are found. Tin, lead, silver, 
antimony, iron, copper, manganese and some other 
minerals of less economic value are all treated on 
the same plan of general and individual description. 
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sts|The literature quoted shows how thorough and 


exhaustive has been the research, and with what 
completeness the German authors have achieved 
their task. To the commercial world the collected 
information is as valuable as the discussion is to the 
scientific. The extent of the mineral production of 
the world is passed in review, and an attempt is 
also made to estimate the ore reserves of the future. 

The authors have been very fortunate in finding 
a translator so well equipped for the task at which 
he has worked with as much success as industr 
It is only a little more than a year since the “first 
volume appeared, and only by very close application 
combined with intimate knowledge of his subject 
could such a mass of work have been accomplished. 
A third volume is necessary to complete the treatise, 
but owing to the severance of relations through the 
war, it is not known whether the original has been 
published. 
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The Thermodynamic Properties of A Y 

for the use of Engineers from new Experimental “Data 

derived from Investigations made at the Massachusetts 

Institute o, of Technology. B 

Rosert B. BRowNLEE. 

Sons; and London: 

[Price 4s. 6d. net.) 
THE investigation of the properties of saturated and 
superheated ammonia was carried out, under the 
direction of Mr. F. G. Keyes, by Messrs. Henry A. 
Babcock, Harvey S. Benson and Robert B. Brown- 
lee. The difficult computations were made by 
Mr. George W. Clark, with the aid of a grant from the 
American Academy. The researches concern the 
problems of ammonia refrigerators and do not 
touch the synthetic preparation of ammonia. The 
large octavo volume of 75 pages before us is 
essentially theoretical and tabular; a descriptive 
account is to follow. The only experimental detail 
mentioned refers to the measurement of the vapour 
pressure of ammonia. The pressure exerted by the 
ammonia against a piston was equilibrated by means 
of weights, and the calibration of the pressure piston 
was accomplished with a column of mercury, 12.8 m. 
in height. This mercury tube ended in a closed steel 
cylinder filled with mercury and oil; the oil com- 
municated with a Cailletet pump, the mercury with 
a vertical gauge tube, in which the mercury in the 
lower portion was connected by a capillary section 
with the oil in the upper portion of the tube. When 
the weights in the scale pan were insufficient to 
balance the vapour pressure, the mercury moved 
upward in the capillary and closed a telephone 
circuit ; thus the equilibrium position of the piston 
could be determined with a sensitiveness of 0.1 
gramme. The method had to allow for a possible 
leak of oil at the piston itself, which had a diameter 
of 0.476 cm. ; this leak amounted only to 7 x10-4 
cub. cm. per hour per atmosphere, however, and 
readings could be taken rapidly and accurately. 
It should be pointed out that the experimental] 4 
records are in the metric system, but that the tables 
of the thermodynamic constants of ammonia are 
expressed in lb., deg. F., British thermal units, &c.; 
the Mollier diagram added to the volume is also 
based on the British system of measures, 

Table I gives the thermodynamic properties of 
saturated ammonia with the temperature as the 
argument ; in Table II the pressure is the argument. 
Table I tabulates the results for every degree F. 
within the range —100 to + 150 deg. F., and then up 
to 200 deg. forevery 5deg. Table II similarly records 
the data for every pound pressure from 5 up to 200 
lb. ; afterwards the table is continued in pressure 
steps of 2, 10 and 25 lb. up to 300, 500 and 750-Ib. 
pressure. The superheat, Table III, gives - the 
temperature, the total heat of the liquid, and the 
vapour volumes and entropies of the liquid and 
vapour from the saturation pressure up to 400 Ib. ; 
this table occupies 20 pages of the volume, the 
superheat limit being 300 deg. The Mollier chart 
plots the results of the tables on an oblique system 
of co-ordinates—to save space—heat contents as 
ordinates against entropies as abscisse, marking 
the curves for constant pressure, constant quality 
and constant temperature. 

The value of the present volume lies in the tables, 
which will be found convenient for engineers, and in 
the exposition of the theory and the critical review 
of previous investigations. The form of the 
treatment, and especially the equation of state, 
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adopted by Mr. Keyes, differ from those of other 
investigators ;'as regards the equation of state the 
reader is referred to a previous publication. The 
authors made a great many experiments, but they 
did not redetermine the Joule-Thomson effect ~ 
(porous-plug experiment) of ammonia, which would 
have afforded a valuable check for their equation 
of state. This effect has, in the case of ammonia, 
only been determined by Wobsa, whose curve 
appeared anomalous, possibly because his ammonia — 


ustry. | contained about 0.5 per cent. of water vapour. Some 


of the effects produced by small impurities—e.g., a 
little salt in the boiler water—in thermodynamical 
calculations have only recently been cleared up ; 
the peculiarly strong absorption of glass for 
ammonia seems to vitiate some of the curves of so 
careful a worker as Kamerlingh Onnes. Thus a 
further check of the formula for the equation of 
state might be desirable, and as the investigation of 
liquid ammonia was reopened at Boston, if we are 
not mistaken, about 15 years ago, by Kraus and 
Franklin, when studying non-aqueous solvents for 
electrolytes, the complete solution of this part 
of the ammonia problems might appropriately be 
worked out in New England. 
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PENNSYLVANIA RaILRoAD.—The gross of the 
Pennsylvania Railroad for the first half of year 
were 210,695,049 dols., as com with 164,779, = ; 
dols. jn the first half of 1915, 170, ry oe dols. i in the 
first half of 1914. net earnings undertaking 
(after payment of taxes) in the first half of 1016 were 
50,767,754 dols., as compared with 28,749,315 dols. and 
26,647,225 dols. Other great American railroad 
panies have issued more or less 
returns. 
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TREE-FELLING BY MACHINERY. 

Ox July 21 last Messrs. A. Ransome and Co., 
Limited, of Newark-on-Trent, gave an exhibition of 
mechanical tree-felling and cross-cutting under the 
auspices of the Home-Grown Timber Committee, of 


4, Sancti , Westminster. The site chosen was 
in the Ercall Woods, situated about 7 miles from 
Newport, Salop. 

A combi steam tree-felling and cross-cutting 


machine was employed, and steam was — from 
a 4 n.h.p. Spencer-Hopwood water-tube boiler, and a 
120-ft. length of metallic steam hose, covered with felt 
and canvas, furnished steam at 80 lb. pressure to the 
tree-feller. A steam hose of this h enables all the 
trees within an area of 1 acre to felled without 
shifting the boiler, provided that this is placed in the 
centre of the ground to be covered (see illustration). 
The boiler, which could be easily moved about by one 
horse, was fired entirely with wood refuse. 

It took 4 or 5 minutes to shift the machine from 
one tree to another and fix it for the next cut, this 
operation being greatly facilitated by a pair of re- 
movable wheels. One great advantage of this 
machine is that by making a small excavation of about 
4 in. to receive it, the trees are felled absolutely on a 
levél with the ground, ahd the cuts in all instances are 
perfectly clean. Several large fir trees were felled, 
and it may be mentioned in this connection that it only 
took 1 minute 45 seconds actual cutting to fell a fir 
tree 2 ft. 8 in. in-diameter at the butt. 

At the conclusion of the tree-felling the machine 
was, by means of an interc ble frame, converted 
in a very-few minutes for cross-cutting, and in doing 
this work it cut the logs into lengths in even less time 
than it took to fell them. 

The machine was worked ‘by two men only who, 
besides shifting the machine from tree to tree, also 
stoked the boiler. 





PIANO WITH ELECTRICALLY-SUSTAINED 
NOTES. 

A PAPER was read in the early part of July, 1914, 
before the. Société des. Ingénieurs Civils de France, 
Paris, on the application of electricity for sustaining the 
notes, or increasing the sonorousness, of pianos, and a 
demonstration was made at the same time upon a pi 
fitted with the electric device in question. This Entice 
was invented. by. Messrs. Maitre and Martin, and the 

r was read by Mr. H. Bevierre, a member of the 
nch Society of Civil ineers, who passed in review 
the various attem hitherto made with the same 
purpose in view. most sucpessful of these earlier 
attempts was the combination of a piano with an organ, 
but the combination was not satisfactory inasmuch as 
the player could play only with one hand on each ; 
hesides this, it was difficult to maintain the two instru- 
ments in tune, for-upon a rise in temperature the organ 
rose in tone whilst the piano fell. 

The ae has been solved by the use of an electric 
cufrent. In former attempts in the application of 
the electric current as a means for keeping piano wires 
in sustained vibration, an electro-magnet was resorted 
to, placed in front of the wire and so operated that every 
half-vibration following u magnetic attraction was 
followed bya suitable ing process of one half-vibra- 
tion due to the elastic reaction of the wire. In order that 
the wire should vibrate and give its characteristic note, 
it is necessary to have breaks and successive makes 
equal in number to the number of vibrations which 
are proper to the note considered. Thus, for example, 
the note C 6 has 4,176 si or half-vibrations per 
second, and in order to uce it there are required 
2,088 makes and as many breaks of current. Moreover, 
it is necessary that the interrupter be in phase with 
the vibration of the note <ciidaced. Contact has to 
be established the moment when the wire enters its 
position of equilibrium and to cease the moment when 
it returns to it. Any lag or lead in the exciting has a 
bad influence on the sonorousriess of the wire and 
irregularities may lead to the extinction of the sound. 

a cider 00 reguiints the sietel of the inteare tion, 
the well-known device used in the trembling was 
first adopted, but the necessity of maintaining com- 
plete the sonority of the wires, cou with the small- 
ness of the vibrations near the led to the use of 
contacts so delicate that »s 
mechanical deformations entailed constant ities. 
An auxiliary vibrator was resorted to later, 


struck, but it was difficult to obtain perfect harmony 
and the working was found so i that the device 
was abandoned. From 1888 to 1894, Dr. Eisenmann, 
Berlin, endeavoured to use as interrupters micro 

arranged on the sounding-board, and vised the 

phonic piano, but this having been long since 
cannot have been a success. The reason is that the 
phase of the sounding-board is not exactly that of the 
wire. The electrophonic piano had four microphones 


STEAM-DRIVEN 
CONSTRUCTED BY MESSRS. A. RANSOME 


only, and whilst the interruption of each suited certain 
notes, it did not suit others. Moreover, it would 
appear difficult to obtain accurately with a microphone | 
the theoretic break corresponding to each note. 

It was necessary, therefore, to consider individual 
interruption by the wire itself and to discover con- | 
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It is illustrated in above. Fig. 1 


selected for 





shows the arrangement they have 
vibrating one wire. In this di 


| 


tacts, not liable to get out of order and in constant | pianissimo, the contacts cz and c, are separated and 

i with the wire. Messrs. Maitre and | Be is in the circuit. During the forte, co and c, are in 

took up the problem on these lines and their | contact, and By: is short-circuited. 

device formed the subject of the paper we refer to. | into operation the contacts cz and c, either for the 
the diagrams 


A is the wire ; | spark. 


TREE-FELLER. 
AND CO., LIMITED, NEWARK-ON-TRENT. 





B the electro-magnet which operates it, styled the 
main electro- magnet; 6 is an auxiliary exciting 
electro-magnet which operates the movable arm C 
of a’contact piece cl which pivots "round the point c 
and forms with the vibrating wire a circuit interrupter ; 
F is a return spring which constantly tends to bring 


|it back on the vibrating body. The two electro- 


ts are in the same circuit. The current follows 


magne 
| the path B, 6, c, C, cl, A, and flows back to its source. 


When the circuit is closed, the electro-magnet B attracts 
the wire and the other electro-magnet 6 attracts the 
armature e of the movable arm C and interrupts the 
current between this and the wire. The armature is 


|then suddenly released, the wire vibrates. Under the 


action of the return spring contact takes place afresh 
between c! and a and the wire is acted upon afresh, and 
sO on. 

Experience having shown that in order to produce 
instantaneously a pure sound and to maintain it pure 


, during the whole time the current flows through, it is 


necessary to reduce in the greatest possible measure 
the amplitude of oscillation of the contact piece, this 


| latter has been provided with a special braking device, 
|the effect of which is to neutralise the oscillatory 


motions proper which the movable arm C might take 
by inertia, motions which might have a bad influence 
upon the regularity of the interruptions. 

Reverting to Fig. 1, the action of the movable arm 


| being damped, the wire by its successive oscillations 
| becomes instantaneously, so to speak, the sole agent 
|making for interruptions. From this moment, the 
| interruptions follow each other with such rapidity that 


the attraction of the armature by the auxiliary electro- 
magnet is constantly dominated by the reaction of the 
return spring; the armature becomes inert, the wire 
is auto-exciting. In other words, the contact piece 
is rendered movable to insure the first interruptions 
and becomes fixed spontaneously immediately after- 
wards. Experience has proved that contacts having 
a section of a quarter of a square millimetre allow of 
playing the organ one hour per day during 10 years.; in 
the electrified piano in question, their section is from 
6 to 8 sq. mm. 


The same paper by Mr. H. Bevierre dealt with the 


|means devised for obtaining at the same time a 
| pianissimo effect. This effect following a reduction 


in the amplitude of oscillations of the wire, is sec 

by adding a resistance to the circuit, as illustrated in 
the diagram Fig. 2. In this, a second auxiliary electro- 
magnet Be is added in the circuit to the one By; it 
is wound in the same direction as B), and is mounted 
on the same soft iron core as the latter. The electro- 
magnet Bz is so designed that its resistance is sufficient 
to produce the desired pianissimo effect ; further, the 
number of ampere-turns.of B; and Bz together, during 
the pianissimo, is practically equal to that of Bi 
during the forte, so that the activity of the interrupti 
electro-magnet is the same in both cases. During the 


A pedal puts 


whole keyboard or for half the keyboard. A shunt 
resistance R, does away with the induction current 
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FEATURES OF THE NEW COPPER- 
SMELTING PLANTS IN ARIZONA.* 
By A. G. MoGrecor,f B.S., Warren, Ariz. 
Durine the past five years five new copper-smelting 
plants have been built and put into operation in the State 
of Arizona. The monthly copper output from these 
plants averages from 5,000,000 to 18,000,000 Ib. Pre- 
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Fig. 2. 


SECTION A.A. (Fig.1) 


















































these features are described in this paper. 
ConcENTRATE Havutine, UNLOADING AND 
SamMpuine SystTem. 


(a) Concentrate Car.—The International Smelting 
Company has provided at its plant at Miami specially- 


d ed cars for hauling the concentrates from the mills | 
of e Inspiration Copper Company and the Miami 
6 TON CONCENTRATE CA sig? 


i3- 


Fig.3. GATE OPERATING 








in plant design and equipment developed. Some ‘of | 


MECHANISM OF CONCENTRATE CAR 
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trolley overhead. The gate at the end of the car is 
opened approximately 18 in. The removal of the plug 
leaves a hole down through the concentrates. The con- 
centrates are poked through the hole from the top of the 
car until it is convenient for a man to stand on the bottom 
and draw one of the slats in the’ bottom toward the gate 
end of the car. The concentrates are then raked down 
with hoes on their natural angle of repose, which is nearly 
vertical, until the next slat is partly uncovered, when it is 


we ab 































Casting, 
Section through 
Gate Operating Mechanism End of Car 
Fig.4. SECTION THROUGH CONCENTRATE. UNLOADING MLE 
POCKET eF 
e od 
+ Me Fig.5. ARRANGEMENT FOR SAMPLING 
ot “ENDS £ Tr 
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60H. Rezil || _ 5 TeEaT TI 
i, 26 pif Copper Company. The car has a) pulled toward the gate end of the car. This operation 
GLASS pe P |P ga 
a4 Ses. IN. bottom that is readily made tight to | progresses until the opposite end of the car is reached. 
3 hold dotation concentrates and is |The slats and the grooves supporting them are then 
7 . | 
> fe% wi quickly and cheaply unloaded. Figs. | carefully swept off and cleaned with a broom; the gate 
: H 4 4 1, 2 and 3 show views and details | is screwed back, a the slats together, and the plug 
i ae i | of the car. is lowered into place. The car is then ready to be taken 
& es —Y¥ The main feature of this car is the | back to the concentrator for another load. 
‘si Tee slot in the bottom throughout its) (6) C trate Sampler.—Fig. 5 shows di ° 
be eee ASSESS 1.98 . length, which is closed by of tically the sch used for sampling the concentrates. 
Gi i 5-6g-> a e eg Pt 5“6f"-> short planks that overlap like ship- | It will be noted that the conveyor from the unloading 
le 16'0,- os ; lap as shown by Fig. 1. At one pocket discharges on to a shuttle conveyor (a tripper on 
pe ea RE" Aenean »| end of the car an iron gate operated | the former conveyor could have been substituted for the 


viously, there never was as much activity in copper- 
smelting plant construction in the same le of time 
in all the rest of the world. Naturally, in this amount 
of work, some new problems were met and new features 





* Paper read before the American Institute of Mining 
Engineers. 
+ Mechanical and Metallurgical Engineer. 


| planks together, making the bottom tight. 


by a screw and hand wheel is pro- 
vided, which clamps or presses the 
A removable 
tapered plug rests vertically over this gate when the 
loading of the concentrates at the mill commences. 

A concentrate unloading pocket (Fig. 4), 180 ft. long, 
is provided at the smelting plant, which has a conveyor 
belt running throughout its length underneath the track. 
To unload a car, the vertical plug at the end of the car is 
lifted by means of a chain hoist which is supported by a 


shuttle conveyor, but it would not have handled the 
sticky concentrates as well). Buckets attached at their 
ends to chain belts are arranged to cut through the stream 
of concentrates as they are discharged on to the shuttle 
conveyor. The chains are driven and sw by 
sprocket wheels. The ment is such t at the 
highest er in emg travel . e buckets are in an inverted 
ition. t thi int they pass under a revolvi 
raat which has a ade of knockers, made of Cine 
belting, attached to it. These knockers slap the bottom 
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f the buckets, jarring loose any concentrates tendi to | from the belt ‘when it passes over the pulley at its head | material next to the bedding belts, therefore, consists 
7 peg ~ M4 end or the a of the tripper. An es eee | largely of finely crushed lime rock, which is a further 


stick tothem. This ment works satisfactorily on 
ordinary table and vanner concentrates, but is not 


is so arranged that the material 


ing over t 
is disch 





satisfactory with flotation concentrates on t of 
the varying load on the conveyor belt, the flotation 
concentrates being unloaded from the car in large 
chunks. . 

(c) Bedding Bins.—Fig. 6 shows a cross-section of the 
bedding bins used in connection with the concentrate car 
and sampler just described. The bins are 150 ft. long 
and have a total capacity of 9,000 tons of charge. The 
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on the other. This is done to provide an even distribu- 
tion of the material over the top of the beds, making the 
height of the bed on both sides of the tripper the same. 
The tripper is reversed at each end of its travel by the 


e tripper | aid in the discharge of the sticky concentrates from these 
, first on one of the short cross-belts and then | belts. 


ROASTER OR DRYER PLANT. 


Figs. 7 and 8 show end and side elevations respectively 


of the International Smelting Company’s roaster or dryer 


revel of its propelling motor through a magnet-switch | plant. The main features of this plant consist in the 
control. The bins have “V” bottoms with a slot | method used for conserving the heat and in the placing 
2 ft. 4 in. wide running throughout their length. This of the Cottrell fume treaters directly above the furnaces. 


CROSS SECTION OF BEDDING BINS 
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Fig. 9. END ELEVATION OF BLAST- FURNACE PLANT, 
CALUMET & ARIZONA MINING Co; DOUGALS. 
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concentrates are delivered by belts from the car-unloading 
pocket to any one of the three conveyors passing over 
the bins. Each belt has a motor-operated tripper which 
travels back and forth throughout the length of the bin. | 
Each tripper is arranged with two cross-belts, which dis- 
charge material on both sides of the tripper, instead of 
the ordinary chutes that would clog with the sticky | 
concentrates. These cross-belts also permit of a wider 
top on the ore bed than could be obtained with ordinary | 
chutes. The cross-belts of the tripper, as well as the | 
long belts running over the bins and all the other belts 
handling sticky trates, are speeded to 400 ft. per 
minute, which aids in discharging the sticky material 








Fig.7. END ELEVATION OF ROASTER OR 
DRYER PLA 
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AIR CYLINDERS 
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slot is covered with short planks which are readily 
removed, and as the reclaiming progresses, they are 
merely moved back in the slot. The concentrates are 
raked down with hoes and allowed to discharge, through 
the opening in the bottom thus provided, on to the 
conveyor belts underneath. The concentrates are bedded 
in these bins with a proper amount of limestone and 
pyrite and the available secondaries, each bin comprising | 
a bed. Storage bins for storing finely crushed lime | 
rock, secondaries, pyrite, &c. are provided and arranged | 
so that the fine material from these bins is delivered by a 
conveyor and discharged just ahead of the concentrates 
on to the belts leading up over the bedding bins. The 
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4ig.é. SIDE ELEVATION OF ROASTER OR DRYER PLANT, 
INTERNATIONAL SMELTING C° 


Elevation E-E 


The roaster furnaces in this plant are used for drying 
the concentrates and are not used for roasting, as the 
charge contains no excess sulphur ; in fact, it been 
necessary to have some pyrite shipped in from Bisbee 
in order to raise the sulphur content of the charge 
sufficiently to prevent the production of mattes too high 
in copper for good clean slags. 

(a) Conservation of Heat in Furnace.—The furnaces 
are air-cooled. The cooling air, after passing through 
the furnace arms, is conducted up the central shaft to the 
top, thence down to the oil fire-boxes connecting with the 
two lower hearths of the furnace. This gives preheated 
air for the combustion of the oil and conserves the heat 
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absorbed by the cooling air. To further conserve the reinforced concrete is to take the wear and erosion caused | welded to the pipes against which the hammers strike 
heat of the furnace, the linings are 12 in. thick. The | by the heated material inside the hopper, as the Nonpareil | when vibrating the tubes to shake off the collected dust. 
outer 4 in. of lining, between hearths, is made of “‘ Non- | brick will not stand much wear or rough usage. The electrical equipment for this installation is so 
pareil”’ insulating brick. The manufacturers of this (b) Cottrell Dust-collecting System for Furnaces.—The arranged that the voltage 

prick claim that 4 in. of their brick is equivalent in heat Cottrell equipment for treating the gases from this plant 50,000 to 100,000 volts. “T 


used may be varied from 
he treater tubes were planned 











Fic. 10. View sHowInG CHARGE-CAR UNDER™ Bins. Fic. 11. Tuyreres anp Bustie-Prez, Buast Furnace or CALUMET 
AND Arizona Mintna Company, Dova.as. 
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Fig.14. SIDE ELEVATION OF REVERBERATORY FURNACE SHOWING 
CHARGING ARRANGEMENT 







Fig.13. SECTION REVERBERATORY FURNACE 


SHOWING CHARGING ARRANGEMENT CALCINE CAR 





CALCINE CAR 





aes 
! 
' 


, 


7: 





consists of 12 units of 20 tubes each. The tubes are of | for a velocity of 5 ft. per second for the gases passing up 
lap-welded steel, 13 in. in outside diameter, and 15 ft. | through them. The recovery of dust by this treater is 
the lower floor of the furnace building, just above them, | in length. They are langed outward, or “ Vanstoned,’’ | practically perfect. yes ee 

by an air space. The calcine hoppers have non-con- | at eac end, which reduces the brush discharge caused by The main feature of this installation is in its arrange- 
ducting linings consisting of 2} in. of Nonpareil insulating | sharp corners and makes a good means of connection to ment, which permits the gases to pass directly up from 
brick and a l-in. layer of reinforced concrete. The| the upper and lower diaphragms. Suitable lugs are| the furnaces through the header flue, the tubes and the 


insulating value to 40 in. of ordinary brick. The tops 
of the calcine hoppers of these furnaces are insulated from 
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stacks, the rising continuously from the furnace 
hearths to the outlet of the stacks. 


Buiast FurRNACES. 


Fig. 9 shows a general end elevation of the blast 
furnaces at the Calumet and Arizona Mining Company’s 
plant at Douglas. These furnaces are 40 ft. long by 
4 ft. wide at the tuyéres. The ores and materials smelted 
in these furnaces are bedded so that the charge coming 
to the charge bins over the furnaces is thoroughly mixed. 
A coke bin and an ore bin are provided on each side of 


each furnace. Each furnace has four charge cars, two | 


on each side. The cars are 20 ft. long. When receivii 

a charge of ore or coke, the cars are resting on trac 

scales. Each car has four compartments, and the bins 
overhead have a gate corresponding to each compart- 
ment, so that the amount of charge for any part of the 
furnace can be regulated to suit the conditions. The car 
is propelled from the bins to the charging position at 
the furnace, a distance of 7 ft. or 15 ft. (according to 


whether a charge of coke or a charge of ore is being | 





These furnaces have been in use for three years, | 


smelting as high as 1,400 tons of charge each per day, and 
no repairs or replacements have been made in furnace | 
water-jackets and no warping has taken place in the | 
air-cooled tops. 





REVERBERATORY FURNACES. 


Fig. 12 shows a side elevation of a typical reverberatory | 
furnace at the International Smelting Company’s plant 
which has several features worthy of mention. 

(a) Furnace Bottoms.—It was especially desirable at | 
this plant, on account of difficulties at another plant, | 
to avoid any trouble with furnace bottoms in starting up. 
To accomplish this, broken slag, brought in railroad 
ears from the Old Dominion smelter, was melted in a | 
small blast furnace, obtained by setting up a number of | 
discarded furnace jackets and a motor-driven blower, on | 
the site for the reverberatory furnaces. The molten slag | 
thus obtained was conducted in launders to the founda- 
tions of the reverberatory furnaces. Heavy concrete 





| 


International Smelting Company’s plant. The feature 
of this car is the arrangement for reducing dust 
losses in receiving and discharging a charge. The car is 
aes with four sliding sleeves in the top which are 
to register with the discharge openi of the 
caleine — at the roaster plant. When the car is 
tted under the roaster hoppers in its proper position 
the sleeves are forced up against the calcine hoppers by 
means of levers on the side of the car. The operating 
lever is of flat spring steel, so that the sleeve can be firmly 
pressed into contact with the flange at the bottom of 
the calcine — and held there by a notch in a 
quadrant on the side of the car. The ing handle 
insures a good pressure between the sleeve in the top of 
the car and the flange of the calcine hopper regardless 
of the small variations in the distance between the top 
of the car and the calcine hoppers or any lost motion in 
the connection of the lever with the sleeve. An air vent 
is provided in the car made of fine woven wire mesh. 
ig. 14 shows the sleeves in the top of the reverberatory 
furnace charge hoppers for receiving the charge from the 


moved), by means of an electric motor geared to two | beams and struts were provided between the furnaces | calcine car. These sleeves are similar to the sleeves in 


Fig.15. 
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wheels of the car. Fig. 10 shows a view of the charge 
car under the charge bins. 

The furnace side jackets are in one length 16 ft. 6 in. 
long and are 40 in. wide. It will be noted that the bustle 
pipe is combined with the truss or girder which takes the 
outward thrust of the jackets at their midpoint. This 
simplifies the construction and gives more room around 
the bustle pipe for the water piping, &c. Fig. 11 is a 
view showing the tuyéres and bustle pipe. 

The bridge plates for the furnace bottoms are of 
structural steel ; }-in. plates are riveted to 6-in. I-beams. 
The I-beams are spaced 12} in. apart. The cooling of 
the bottom is effected entirely by the surrounding air. 
The I-beams riveted to the plates undoubtedly increase 
the effectiveness of the cooling. The I-beams supporting 
the bottom are also used for ong ty outward thrust 
of the bottom ends of the jackets, This thrust is carried 
into the beams by means of ste»! rods threaded at one end 
and \attened at the other. The flattened ends are riveted 
to the webs of the beams and a nut on the threaded 
end holds a lug against the bottom end of the jacket. 

The furnace tops and charge doors are of structural 
steel in the form of air jackets. An airs is provided 
between the inner and outer sheets of the furnace tops. 
The lower end of this air space connects with the outside 
air, while the upper end connects with the inside of the 
furnace top. The cool air is drawn in at the bottom and 
discha: at the top into the furnace gases going to the 
chimney, thus insuring a itive air circulation which 
keeps the sheets of the air top properly cooled. The 
furnace charge doors are jacketed in a similar manner. 


Feg.17. TYPICAL CROSS SECTION OF THE 
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for taking the thrust from the lower ends ofjthe buck | 
stays. Later, the spaces between the concrete struts | 
and the beams were filled in with molten slag obtained | 
from the regular operation of the reverberatory furnaces. | 
The slag bottom was covered first with a 4-in. layer 
of fireclay and then a 27-in. layer of silica (94 per cent. | 
SiO,) crushed to minus } in. These bottoms gave no 
trouble whatever in starting up. 

(6) Furnace Fettling and Charging System.—The | 
method of charging, instead of fettling only, along the | 
side walls of reverberatory furnaces, now so successfully 
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the top of the calcine car. By pressing down on the 
lever, which is operated from the charge floor, the 
sleeve is forced up against the flange of the discharge 
spout of the car. Notches are provided in the lever 
which engage a catch and thus hold the sleeves in their 
upper position while the car is being discharged. The 
pressure of the handle is transmitted to the sleeve, as 
will be seen from the figure, through a helical spring, 
so that a good contact between the sleeve and the spout 
of the car is regardless of the lost motion and 
ome in the operating levers and the variations in the 





used by the Canadian Copper Company and the A da | 
Mining Company, was developed after the construction | 
of this plant was well along. The plant was laid out for | 
chi tracks running at right angles to the furnaces near | 
the firing end. In order to distribute the charge along | 
the sides of the furnaces, charge hoppers were located | 


between the sleeves in the charge floor and the 
wr on the discharge spout of the car. 

(d) Baffling in Waste-Heat Boilers.—By reference to 
Fig. 17 it will be noted that the header flue between the 
reverberatory furnaces and the waste-heat boilers and 
the ti between the header flue and boilers are 





under the charge tracks directly over the side walls of the | 
furnaces. or conveyors were installed, one over | 
each side of each furnace, which received the charge from | 
the charge hoppers (see Figs. 13 and 14). Under these 
conveyers, approximately every 30 in., suitable down- 
spouts with gates are provided so that the charge may be 
distributed along the side walls of the furnaces throughout | 
their length. The bridge wall and side walls at the firing | 
end of the furnaces are — by drawing directly | 
from the hoppers through suitable spouts. | 

The floor over the charge tracks around the skimming 
end of the furnace is paved with firebrick. 

(ce) Caleine Cars.—Figs. 15 and 16 show end and side | 
elevations respectively of the calcine car used at the’ 


well up above the furnace floor level, giving ample head 
room for the convenience and comfort of the workmen ; 
the bottom of the header flue is 10 ft. 6 in. above the 
furnace floor level. Also it will be noted that the 
boiler-room floor level corresponds to the furnace floor 
level. This is made possible by reversing the baffling 
in the Stirling boilers so that the gases enter the front 
of the boiler near the top and leave the boiler at the 
rear near the bottom instead of as in the standard setting. 

This arrangement of baffling gives equally as good 
results from the standpoint of water circulation in the 
boiler, priming, &c., as the standard baffling. 


(To be continued.) 
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ELECTRICAL APPARATUS. 


100,511. A. E. Tanner, Stretford, and E. A. Claremont, 
High Electric Cable Joint. (1 Fig.) March 20, 
1916.—T invention is a modification of the invention described 


in Specification No. 6,980/15. The invention described in the 
prior fication comprised an electric joint made by placing 
a metal sleeve (with or bey ang 4 — or Le —~4 therein) over 
the ends of the conductors to lowing molten solder 
or the like to flow into and po nes sleeve and the strands of 
the conductor, and placing in position an outer sleeve which had 
no sharp angles or edges and which embraced and lay at a little 
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distance from the solid joint of the conductor, or of each of the 
conductors, and which was in electric connection with and so 
at the same potential as the ordinary sleeve. Acco: the 

present invention, an outer sleeve, such as described in the: prior 
specification, is employed, but such sleeve is in addition to and 
apart from the device for connecting the sections of the con- 
ductor. a is the insulated conductor, b the bared conductor, 
ec, cl and ¢2, respectively, parts of the mechanical connector, 
Jf the outer sleeve with a threaded part fi to ) connect with a corres- 





pondingly threaded part of the - (Accepted 
June 7, 1916.) 
8927/15. Marconi’s Wireless Tel ph Company, 


Limited, and}G. M. Wright, London. Wireless Telegraph 
Receivers. a Fig.) June 17, 1915.—The applicants have found 
that it is desirable to be able automatically to regulate the vacuum 
in a tube containing an anode, a screen and a hot filament as 
used in wireless tel ph receivers. Acco to this invention, 
a tube having a small t l tube or bone es containing a piece of material 
which has the ae of occluding gas, emitting it when heated, 
and reabsorbing it it cools, is provided with a coil which 
surrounds the pocket and through which a current can be 

so as to heat the material when it is desired to increase the 
pressure, the current being automatically regulated. A is a 
vacuous tube having a pocket B containing a pellet C of asbestos 























and surrounded by a coil D connected to a battery F. Inserted 
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in the circuit G, containing the screen H and filament I, is a 
relay J, preferably of the galvanometer type. The anode K is 
connected up in the usual way to a generator or high-tension 
battery and the nece: ssary coils. The relay J is adapted to make 
and break the circuit L of a second relay M, which in turn closes 
a circuit of the coil D. A current flows in one direction in the 
uit G when the vacuum is low, and in the other direction when 

the vacuum is high, and the tube is most sensitive when the 
current in the first direction is of a certain strength. Thus, if 
the pod nen -flowing current exceeds a certain value, no current 

passes through the coil D; but if such drops below that value, 
circuit L is opened and current is supplied to the coil D, heating 
the pellet and causing the pressure of the gas in the tube A 
to increase. (Accepted June 14, 1916.) 


11,473/15. The British Thomson-Houston Company, 

ame (General Bearie age ye 7 S mee 
iternating-Current tors. Pigs. ugust 

= —An induction —— in accordance with this invention, 

member whose magnetic core is vided with 

relatively deep slots, in each of which a conductor of considerably 

less thickness than ‘the slot wid located with adjacent less 


a material for filli the aot Thi 
lor e e core 5 
jderable “a 


ith slots of cons P 

wun S alan ly. greater than the thickness of the 
of example, the slots may be punched 

width. — + Bae ——— & com 


Tagg ny etal strip 7 of 
Sscst-motal strip 


high | op 
is of Rubstantiaily 





the slot depth, but of considerably less thickness than the slot 
width. Sheet-metal strips 8 are positioned on each side of the 
strip 7, —— “Ss so assembled are securely bound together 
by spot welding. sheet-metal strips 8 are of a material of low 
specific a RN, and, preferably, are of a material, 
such as sheet-iron. The strip 7 will be positioned approximately 
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in the centre of the slot, and one of the functions of the strips 8 
is to fill up the = It will be evident that the composite con- 
ductor bars provide parallel paths for the secondary current. 
The copper strips 7 provide a path of relatively low ohmic 
resistance, while the iron strips 8 provide paths of relatively 
high ohmic resistance. (Accepted June 7, 1916.) 


GAS-ENGINES, PRODUCERS, HOLDERS, &c. 


100,197.- The British Wes Electric and Manu- 
facturin pany, Limited, In) -Com- 
bustion - (2 Figs.) March 24, 1915.—In starting 
mechanisms for internal-combustion e 


present invention, the electric start 


shaft which is longitudinally movable relatively to the core | pressure wi 


armature shaft is slidably connected to the core structure for | 


structure of the armature and the field magnet frame. The 
rotation therewith, ~ is actuated longitudinally by an —- 

et. Because of the small force required to reciprocate 

and a pinion thet is mounted u —s it, the pinion is enna 
with a gear wheel that is connec fo! 
motor armature has —_ such speed that meshing of the 
gear teeth is rendered difficult. An engine fly-wheel 1 is provided 
with gear teeth 2. The armature 5 of the electric motor 3 | 





consists of a core structure 6 supported by a spider 7, the hub 
— of which is provided with a longitudinally extending bore. 
he armature shaft 9, mounted for endwise slidable movennens in 
Fig.l. 
16 7 2 
7 12 

11 9 
18 3 
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the bore, is slidably connected to the slider 7. A pinion 12, 
mounted on the armature shaft 9, coacts with the gear teeth 2 
of the fly-wheel1. The position of the armature shaft 9 relatively 
to the spider 7 and the stationary parts of the motor is controlled 
by an electro-magnet 14 that is in series with the motor windin 
The inner end portion of the armature shaft 9 constitutes 
movable core member of the electro-magnet. To start the cna. 
the operator closes the switch 19 to py mm the motor circuit. 
Current then flows from the battery through the switch 19, 
electric motor winding 16, series field winding 4, and the motor 
armature 5 to earth. The electric motor is ene sed to actuate 


(00197) 


the armature shaft 9 and the pinion 12 to the left, as viewed in 
Fig. 1, inst the force of a spring 17. The fly-wheel A is then 
rotated the motor to crank the engine. When the engine 
starts er its own power the motor circuit is Seoioen at the 


switch 19. The electric motor is then de-energised, and the 
spring 17, which has been compressed, will then return the 
armature shaft 9 and the pinion 12 to their respective illustrated 
positions. (Accepted June 7, 1916.) 


GUNS AND EXPLOSIVES. 


Vickers, jet, Lendon, and 
-Furness. ic Sights. (8 Figs) May 7, 
1915.—This invention “ae to periscopic sights capable of being 
used with navalordnance. According to the invention, the body 

of the o; — piece or periscope ay which is provided with 
the usual cross-wires or other sighting device, is formed with a 


6,863/15. Horne, 
Barrow- 
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flat amie ee is held firmly against a fiat surface formed on 
the support or carrier. A is the body of the optical 
ie and alt be the anaes B is the 
n the construction shown the body of the 
piece Sat cuxtnoss sennet on two ——= flanges 

a,a@ made ae with the body A and adapted to beat against 
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| 





| horizontall 
nose of 


| with means 


the flat surface formed in as cesta me portion of the of i ag B, 
amy Agate ae bay ore as deen 


two or more formed in the 
“me in the flat portion of cas one carrier. snd vo as 14, 
PUMPS. 
onan. . Oecerlikon ll J. Ps 

June 6, 1914.—The present invention relates to m a 
blowers for rting or gaseous 

invention consists in that each discharges into a or 
helical whereby extensive deflection is ith, 


tions, 
almost completely neutralised. The medium to be 





is drawn in thro the suction intake s1 and delivered¥by the 
first rotor rl to the spiral or helical chamber pl in w the 
effluent velocity is transformed into pressure by uniform deflec- 
tion. From the delivery outlet di the m 


um is conveyed 
thro’ a connecting piece u to the suction intake «2 of the 
second rotor, and thence by the rotor r2 into the — chamber Real 
to be then conducted further by a delivery outlet d2. The rotors 

thus draw from opposite sides, in comntqgenes of which the axial 
thrust is almost 7 balanced. By the use of a spiral or 
helical ——— m chamber the velocity is transformedi into 

a minimum of loss. (Accepted June 14, 1916.) 


RAILWAYS AND TRAMWAYS. 
10,745/15. oo 2 aoe and Com Limited, W. E. 
Toamway 1} Points. 


Robinson, and 

(9 Figs.) ry Be tebe This invention relates Ln | 

larly to that c of —_~ for tramways, on ey e Hike 
— are adapted to be used as automatic or as hand 

rated points. The invention consists in a cn which ma: may 

| ehther rock about an horizontal axis or t.. + - to itself 

and in which is housed a ressed plunger, the 

ef which engages with either wide of on angular poe jection 

on the sl bolt attached to the tongue of the point, together 

‘or mo the cradle plunger one e or 

other of the said ay ae on the sliding bolt. The 

point mechanism is ho’ n a box a, attach: 

point body b. rer na bolt © attarhed to 

through the open side of the box a, and 

rail and ms one side near — —_— — formed ipl a projection 

cl, adap’ to a spring-pressed plunger e. This 

plunger e and spring f are housed in a rocking cradle g, normally 


Fig.t. 
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inclined so that the .— 
of the projection cl. en the poreiiding 
the travel of the tongue be moves t! It c, and causes the 
paneer ¢ %o Se Wp oe see te 6 Se rection but the 
um travel of the tongue is 
om © Gee 6 Se ee The tongue @ is is then 
returned to its normal = odd the ee cuetes f, yee wi causes the 
sliding bolt ¢ to be dra 
of the point shall be 4 
a for example, to 


with one side or other 
is A. a automatically, 


Te may & 


cradle This the 
travel up one side of the projection cl, over the summit 
and down the other side, thereby forcing the bolt ¢ forward and 
moving the tongue over in the same maaner as 
described. When the point is to be used as a hand 





-operated one, 
the requisite movement of the tongue is effected, as in the last- 























216 


ENGINEERING. 


[Serr. 1, 1916. 








mentioned case, by means of the lever h. The movement . the 
cradle may, however, be be effected an intermediate lever 
fitted to the end of the cradle and ee ee eo bole 
ke ag the roadway, said upper end with a hole 
to receive the end of an actuating or lever. (Accepted 

, 14, 1916.) 


7/15. J. W. Cloud, 
(3 ot = 1915. 
not ex adapted fo: 
buffers. Co meer 709, 
described a coupling device ~L4t, 6, Heid theres 
of the of the fork being vided with Bo song 
one 6 arms e 
ict ate 
positions by the inward movement of 
upling head. 


is partcuarly 


Dice provide vita 


ent, sp - 4 Ao for maintaining 
= heads a efticient re relation to each other to effect 
head comprises a fork- 

sneunber 1 winptod to be ve held Pid Substantially on the centre 


Fig! r) 


oie! 


Z 




















line of the vehicle by means of 
device 4 comprises a pair of moval 
one upon the other in the same v plane, each abutmen' 
6 adapted to slide amine vertical plane, within a casin, 
and in between the inner face of each abutment 6 
a tee wall of the casing 8 are ies of The element 2 of the 
with the end ee 80 — vehicle frame in such 
capable of a ed amount of rotational 
movement, = eos ¢ o! ae yoo 6, 6 —s ——s - 
to it of such rotational ent. order 
rotational movement of the ‘of the element r, = the the coupling 
heads, the pivoted member 11 is provided wi 
adapted to project within the interior of ne cone .~ of the 
element 2, a flange provided thereon ey a 
with a recess formed within the rear end of the element 2. 
member 12 is provided with a screw-threaded portion with which 
anut engages. (Sealed.) 


10,567/15. Brown Bayley’s Steel Works, Limited, and 
ng on Buffers. Figs.) July 21, 
1915. —In buffers of the kind in which the box is seovthed' with 
an internal interrupted recoil collar, and the plunger with corres- 
ponding external lugs, an improved form of key is provided which, 
placed in ition from the front of the buffer, is furnished with 
a self-loc vie ty oe to secure it in place, and acts also as a guide 
for the tits travel in the box. In combination 
with ¢, means are also provided for enabling the 
buffer to y-- nee led Fey = from a press and for neutralising the 

tendency of the sj turn the plunger about its — P 
1 and 2 are provided, aie saatent el the sprii A pin 4 
pape yy @ plate 1, ond pie 6 pesnes throng h the late 2. 
he pins 4 and 5 are provided ide the 
spring 2, the proportion of the be that when the 
hooks are engaged the ye bd 3 is istpreseed slightly more than it 
i the complete 


utments 5 and 6 


when in a fnside 
‘orm a recoil collar 9 inside 
part and is provided with grooves 10 extending 
fongitudinally an its forward edge through the recoil collar 9, 
the pao 11 being furnished with similar lugs 12 remote from its 
A looking guide 15 is provided to fit each of the grooves 
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invention, a vent valve 1 is provided connected to a movable 
yor 2 ang eee ogy on both sides to the pressure 

existing vent pipe 4 held upon 
pressure, the movement of the abutment to a position 








ponding to the open position of the valve being arranged 
establish pms te Km between both sides of fi the valve and 
the mag and to thus maintain the valve in its 
position for a predetermined length of time. (Sealed.) 


STEAM-ENGINES, BOILERS, EVAPORATORS &c. 


PP anni ay 2 Svenska Turbinfabriks 
, Sweden. 
Mer 1, Api8-— Kewordng io this guide blade zo provided 
correspon: nary e- es are pro 

outside the series of r-} - extending blades. These radial 
blades may consist of one series or “= guide blades and one 
series of movi blades. a the turbine casing, 
b, 51 the two turbine shafts, = ¢, cl the two turbine discs 
mounted on the shafts and rotatable in opposite directions. 
d, di indicate the driving fluid inlets, and e the outlet for the 
fluid ; f indicates the outer blade rings of the axial blade system 
outside which curved plates g are positioned, which reverse the 
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direction of movement of the fluid from the radial to the axial. 
Before the fluid is admitted into the space enclosed by the turbine 
and in communication with the outlet, it is forced to oe 

a radial blade system A, which consists only of one guide-blade 
ring Al and one moving blade ring 2. this means it is 
ble to attain a very complete use of the fluid in the extreme 

jade rings, which, in radial turbines having only axially-directed 
moving blades and ide blades, causes trouble owing to the 
great length of the = = oe and the heavy cen strains 
which consequently ari By pl the blades = the extreme 
outer ring or rings radially, it ye e to make these blades of 
the necessary length without difficulty. (Accepted June 7, 1916.) 


SHIPS AND NAUTICAL APPLIANCES. 
— J. E. oS Deetined he, —-*, and J. Stone and 
ited, e~ ig A, 
» *June 1 7 


"ss e holds 


(8 
to this for airaning th a * casing 


of ships into the 
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a grating is provided with a fi 
@ manner as to be directly affected and. 
it of water above it and into the 


valve mounted 
by the 


from the 


its seat by 7 apring with, 


jiable amount of water is 
that any from the hold to 
in known manner, by the bilge pum 
ae < oe water or air 


when no ap 


y 
of equidistant 
tilting in the 
the grating d and 
water passes thro 
the top of the valve —F, 
springs j. As the valve g is normally situated at the bo’ 
of the ns 6 asa so as to prevent it from being tilted, 
it follows amount of movement in the downward 
direction will have the effect of almost a. causing a 
relatively large cross- area of ©) and the consequent 
free passage for water from the hold to the bilges. (Accepted 


June 7, 1916.) 
MISCELLANEOUS. 


12,706/15. J. Keith, London. Aeroplanes. (8 Figs.) Sept."4 
1915.—This invention consists in. providing aeroplanes, hydro- 
aeroplanes, airships and the like with means in substitution for, 
or y to, the propelling devices at present in use, such 
means being — for the production of a rearwardly. 

ving in volume and at high velocity, = being 
substantially free from eddies. For steering purposes such column 


to | of air may be sub-divided into two streams, so that by variation 


of one stream or the other the craft may be turned round as if 


open | supported - a vertical pivot. Two fans of the multi-vane 


tapered-blade type are mounted between the upper and lower 
planes of the aeroplane, said fans comprising volute casings 1 
containing the fan-runners 2. The shafts of the fan-runners 2 
are driven in opposite directions by separate engines located 
between the delivery ducts 6 of the fan-casings 1. In order to 
provide for the tewcn aged of a breakdown of one of the engines, 
the latter are preferably so arranged that either engine may be 














coupled with both shafts. The inlet ends 8 of the fan 
are directed towards the rear, so that a compact column “a 
will be e led rearwardly from each delivery duct 6, 
consequently the aeroplane will be propelled forwardly a 
it being ane possible to effect steering of the aeroplane by 
temporary retardation or acceleration of one or the other of the 
runners. Further, there is arranged beneath the lower plane 9 
an open fan 10 of the multi-vane tapered blade type. The open 
upper side of the fan-runner 10 adjoins the lower orifice 12 of a 
duct 13, Laney we 4 of downwardly tapering formation and 
pas bans Spey lanes of the aeroplane. The fan-runner 10 
$§ arranged within a deflector 15, se g to defiect downwardly 
the air which is que through the duct 18 and expelled at the 
riphery of the fan runner 10, the reaction of the downwardly- 
ected flow of air se: to facilitate the ascent of the aeroplane 
or to check its descent. e shaft of the fan- — 10 is rT 
from an engine located within a chamber 17 rm gett , of 
duct 13, so that efficient cooling of the wae 
(Sealed.) 

AMERICAN OPINION ON THE Rvusso-JAPANESE CoM- 
MERCIAL TrREATY.—The announcement of the Treaty 
negotiated between Russia and Japan has aroused con- 
siderable interest and discussion, both in official and in 
newspaper circles in Washington, states the London and 
China Telegraph. Senator James Hamilton Lewis, 
speaking in support of his resolution requesting the 
Secretary of State to submit a report to the Senate on 
the effect of the Treaty upon American commercial 
interests in Asia, said :—“‘It seems to me that if the 
United States sits silently and allows these contracts 
to be entered into without any assertion on our part 
of what we believe to be our rights of trade and the 
rights of the people of the territory of Asia, other 
countries have a right to say that as we sat silent 
and made no protest it was equivalent to a tacit consent. 
We may go out of the Philippines or we may not. As 
long as we are in the Orient we are a part of that civilisa- 
tion to some extent. Any arrangement that looks to 
the exclusion of the United States from the enjoyment 
of full and complete trade relations in Asia shoul “ 
attract our attention. Before such an arrangement 
finally consummated the United States should make its 











10, and to extend beyond the recoil collar 9. _A self-locking device 
is provided for each of the locking guides of bm Fos are made of 
a} 
pay outer side 14 of ~*~ bar A 8. In assem er, the 
oaee 3 3, » ae oe comgousees F the engaging hooks of 1 pins 
pis ria inserted with its | 12 ente the grooves 10 inside 
The locking guides around the 
passage along 
grooves 10. When the lugs 12 have the inner end of the 
recoil collar 9 the plunger is turned round until its lugs are 
ted recoil collar, and the 
guides 15 are now caused to continue their 
grooves 10, and are secured in posi their 
completely locked up and pt 
is not ver tet any pressure on the plunger 11. 
ush this is for the hooks on the pins 4 and 5 are so 
automatically as soon as the 
12 poi gape The Ee eRe 
London. A a 1015 TH Invention invention 
relates to be mechanism ——* be operated means of 
regrow 9 under A 4 
conditions, an brakes. 


spring steel with one end bent over and ~ ip the 
a 
fl in the box, and the and 
15 are 
~- ng ‘na, to follow its lugs ‘2 In ‘OR 
completely behind the in’ 
along the 
aaa hd ends over the lip of the box 8. 
the buffer comes into action or receives 
relieve the hooks of the spring 
a projection in or near the track 
application of the According to this 


The valve is closed by a spring or weight or by gravity 


interests known, and-assert its welfare.”’ 








